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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is divided about the control of electric power equipped with the hot swap possible 
component for electron devices, and only when it has sufficient power to all the components with which power is already 
supplied with the component to which the device was newly added, it relates to the system for supplying power to the 
component newly added to the device. 
[0002] 

[Description of the Prior Art] The computer and the related electron device are used widely, and those actuation without 
continuous and an error is very important in many applications. When use of the complicated electronic system equipped with 
two or more electronic components increases, the space which an electronic component occupies is reduced and it is necessary 
to simplify those attachment assemblies. Therefore, an electronic component is often attached in a rack or a cabinet. Electronic 
components, such as a printed circuit board, may be arranged in the chassis which was directly attached in the rack or was 
attached in the rack. The assembly of equipment and a maintenance are simplified in using a rack or a cabinet for the 
complicated large-sized electronic system which has two or more electronic components, and there is an advantage of reducing 
the space which a system occupies in it. 

[0003] In a large-sized multiprocessor computer system, the rack with which plurality was connected is often used. For example, 
the common system has eight connected racks and is equipped with eight microprocessor clusters to which each operates as 
[ both ] one computer system, and performs one operating system. This type of computer system can be used in a bank, the 
Internet store, a flight management system, etc., and is indispensable in this case. [ of the fixed availability of a computer 
system ] In these types of application, a rack-mounted type computer system needs to operate in 99.999% of operating time. 
This means that the system must always be operating except about 5 minutes in 1. Out of order [ when one electronic 
component in a rack breaks down and a rack breaks down by it / all the connected racks ]. Therefore, in the rack-mounted type 
computer system with which the electronic component of these many was connected, the power capacity and power desired 
value of a system must be supervised carefully, and must be managed. 

[0004] The data transfer between rack-mounted type electronic components is simplified by arranging a back plane in a rack. A 
back plane is the distributing board containing conductors, such as a data bus, an address bus, a custom-made electrical signal 
as occasion demands [ for an electronic component ], and the power line. In case an electronic component is attached in a rack, 
it is connected to a back plane. And an electronic component can exchange information through the conductor on a back plane. 
[0005] Moreover, an electronic component can be simplified by using the complicated large-sized rack for electronic system. It 
is because power is generally supplied with a rack rather than is based on each power source on each electronic component. 
Moreover, thereby, cooling of an electronic component is also simplified. This is because it is able to summarize the main power 
supply which generates a lot of heat in one location, and to separate from an electronic component. And a simpler power source 
or a simpler regulator can be used for an electronic component. However, in order to guarantee having power with each 
sufficient electronic component to this, the power supply of a rack needs to be managed carefully. A rack is a power failure, and 
when all electronic components tend to receive supply of power from a rack, neither of the electronic components stops 
operating correctly. 

[0006] Conservative solution is that a rack includes the power source which can supply only the always needed power. In order 
to calculate power required for this solution, the maximum-electric-power desired value of the electronic component which 
needs power most is calculated, and multiplication is carried out with the number of slots of the electronic component in a rack. 
However, some of electronic component slots may not be used in many applications, and electronic components differ in those 
power desired value greatly. For this reason, with this conservative solution, there is almost always power capacity which is not 
used, weight is heavy and cost starts. Since the electronic component newly developed for racks on the other hand may need 
more much power from a former component, further, the operator of electronic system always grasps the power capacity and 
power desired value of a system, and needs to add power capacity if needed. 

[0007] Other general solution is including the power source which can supply only the power which a rack's needs with the most 
general configuration. Thereby, the cost of an electric power system decreases and the power capacity which is not used is 
minimized. However, the burden which always grasps the power capacity and power desired value of a system to the operator of 
electronic system by this increases. It is necessary for an operator to calculate power desired value, whenever the electronic 
component in a rack is changed, and to change a power source if needed. 

[0008] Since power is supplied to an electronic component and it is necessary to make it they continue operating even when an 
electronic component is removed or a new electronic component is added to a system, the control of electric power (power 
management) in the complicated large-sized rack for electronic system becomes still more complicated. For example, when 
power is supplied to five electronic components within a rack and they are operating, five existing components must not break 
down by adding the 6th electronic component These types of electronic component which is added to a system working or may 
be removed from a system is called the electronic component "a hot swap is possible (hot-swappable). 
[0009] 
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[Problem(s) to be Solved by the Invention] Therefore, the power control system to the electron device which has two or more 
electronic components is needed. Moreover, the system for managing the power for the electronic component in which a hot 
swap is possible is needed. Furthermore, the system for managing the power from the power source module in which a hot swap 
is possible is needed. Furthermore, the power control system for an electron device to calculate the power desired value in a 
device automatically is needed. Furthermore, only when power is not taken from the component in a device which carries out 
point **, the system for supplying power is needed for the component newly added to the electron device. Furthermore, in order 
that an electron device may fulfill the need for all the electronic components in the device, when it does not have sufficient 
power, the power control system for electron devices for warning the operator of a system is needed. 
[0010] 

[Means for Solving the Problem] In order to assist attaining the need mentioned above, this invention person devised the power 
control system for electron devices which has a hot swap possible component and a redundancy hot swap possible power 
source. Each component reports the power desired value to the power monitor in a device. A power monitor judges the total 
power capacity of a device by reading power capacity and the status from a power source. When the electron device has 
sufficient power capacity for supplying the installed component, a component enables it, as for a power monitor, to receive 
supply of power from a device. When the electron device does not have sufficient power capacity for supplying the installed 
component, a power monitor warns the operator of a device of a problem. 

[001 1] When a hot swap possible component is added to a device, a power monitor receives the report containing those power 
desired value, and calculates whether the device has [ as opposed to / in the component with which power is already supplied / 
the additional component ] sufficient power. When it has power with a sufficient device, a power monitor notifies that they may 
receive supply of power from a device to the newly added component. When it does not have power with a sufficient device, it 
warns the operator of a device of a problem, not notifying a power monitor that supply of power is received to a component and 
not supplying power to them. 

[0012] This invention includes the approach of managing power in the electron device which has at least one connectable 
component. This approach includes calculating the total power desired value of at least one connectable component The 
available power level of the power source connected to an electron device is called for. The total power desired value is 
compared with available power level. At least one connectable component can receive supply of power from a power source, 
when the total power desired value is below available power level. 

[0013] Moreover, this invention contains the equipment for managing power in an electron device. This equipment contains one 
or more computer read possible storages and the computer read possible program code stored in one or more of the computer 
read possible storages. A computer read possible code contains the code for reading at least one power desired value from each 
of at least one electronic component which operates in relation to an electron device, moreover, a computer read possible code 
— the above from at least one electronic component — even if few, the code for calculating the total power desired value of at 
least one electronic component is included by totaling one power desired value. Moreover, a computer read possible code 
contains the code for comparing the total power desired value with the available power level from at least one power source 
which operates in relation to an electron device. Moreover, a computer read possible code contains a code for at least one 
electronic component to receive supply of power from at least one power source, when the total power desired value is below 
available power level. 

[0014] Moreover, this invention contains the power control system for electron devices. A power control system contains at 
least one power source which has available power capacity, 1st at least one receiver, 1st at least one transmitter which has at 
least one the 1st operating state and the 2nd operating state, and a power monitor equipped with at least one electronic 
component relevant to an electron device. It connects with at least one power source electrically, and at least one electronic 
component has power desired value. At least one electronic component contains 2nd at least one transmitter electrically 
connected to the 1st receiver of at least one power monitor, and 2nd at least one receiver electrically connected to the 1st 
transmitter of at least one power monitor. A power control system has at least two operating status. 

[0015] In the 1st operating status, at least one electronic component receives supply of power from at least one power source. 
The 1st receiver of at least one power monitor receives power desired value from 2nd at least one transmitter of at least one 
electronic component and the sum total of power desired value is below the sum total of the available power capacity of at least 
one power source. 1st at least one transmitter of at least one power monitor is in the 1st operating state. 

[0016] In the 2nd operating status, at least one electronic component does not receive supply of power from at least one power 
source. The 1st receiver of at least one power monitor receives power desired value from 2nd at least one transmitter of at 
least one electronic component and the sum total of power desired value is larger than the sum total of the available power 
capacity of at least one power source. 1st at least one transmitter of at least one power monitor is in the 2nd operating state. 
[0017] Moreover, this invention contains the electronic instrument equipped with at least one power source which has power 
capacity. Two or more hot swap possible electronic components are electrically connected to at least one power source. An 
electronic instrument includes the means for receiving supply of power from a power source, without two or more hot swap 
possible components of the maximum number exceeding the power capacity of at least one power source. 
[0018] The instantiation operation gestalt of this invention desirable at present is shown in an accompanying drawing. 
[0019] 

[Embodiment of the Invention] A drawing and explanation indicate the approach of managing power generally in the electron 
device 100 which has at least one connectable component (192 for example, 194). This approach includes calculating the total 
power desired value from at least one connectable components 192 and 194. The available power level of the power source 106 
connected to the electron device is called for. The total power desired value is compared with available power level. At least one 
connectable components 192 and 194 can receive supply of power from a power source 106, when the total power desired value 
is below available power level. 

[0020] Moreover, a drawing and explanation indicate the equipment for managing power in an electron device 100. This 
equipment contains one or more computer read possible storages and the computer read possible program code stored in one or 
more computer read possible storages. A computer read possible code contains the code for reading at least one power desired 
value in each of at least one electronic component (for example, 200) which operates in relation to an electron device 100. 
moreover, a computer read possible code — the above from at least one electronic component (for example, 200) — even if 
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few, the code for calculating the total power desired value of at least one electronic component (for example, 200) is included by 
totaling one power desired value. Moreover, a computer read possible code contains the code for comparing the total power 
desired value with the available power level from at least one power source (for example, 130) which operates in relation to an 
electron device 100. Moreover, a computer read possible code contains a code for at least one electronic component (for 
example, 200) to receive supply of power from at least one power source (for example, 130), when the total power desired value 
is below available power level. 

[0021] Moreover, a drawing and explanation indicate the power control system for electron device 100. A power control system 
contains at least one power source 106 which has available power capacity, 1st at least one receiver (for example, 252), 1st at 
least one transmitter (for example, 236) which has at least one the 1st operating state and the 2nd operating state, and the 
power monitor 104 equipped with at least one electronic component (for example, 200) relevant to an electron device 100. It 
connects with at least one power source 106 electrically, and at least one electronic component 200 has power desired value. At 
least one electronic component 200 contains 2nd at least one transmitter (for example, 252) electrically connected to the 1st 
receiver 252 of at least one power monitor, and 2nd at least one receiver (for example, 236) electrically connected to the 1st 
transmitter 236 of at least one power monitor. A power control system has at least two operating status. 
[0022] In the 1st operating status, at least one electronic component 200 receives supply of power from at least one power 
source 106. The 1st receiver 252 of at least one power monitor receives power desired value from 2nd at least one transmitter 
of at least one electronic component 200, and the sum total of power desired value is below the sum total of the available power 
capacity of at least one power source. 1st at least one transmitter 236 of at least one power monitor is in the 1 st operating 
state. 

[0023] In the 2nd operating status, at least one electronic component 200 does not receive supply of power from at least one 
power source 106. The 1st receiver 252 of at least one power monitor receives power desired value from 2nd at least one 
transmitter of at least one electronic component 200, and its sum total of power desired value is larger than the sum total of the 
available power capacity of at least one power source. 1st at least one transmitter 236 of at least one power monitor is in the 
2nd operating state. 

[0024] Moreover, a drawing and explanation indicate the electronic instrument 100 equipped with at least one power source 106 
which has power capacity. Two or more hot swap possible electronic components 192 and 194 are electrically connected to at 
least one power source 106. An electronic instrument 100 includes the means 104 for receiving supply of power from a power 
source 106, without two or more hot swap possible components 192 and 194 of the maximum number exceeding the power 
capacity of at least one power source 106. 

[0025] With the power control system equipped with the hot swap possible electronic component and the redundancy hot swap 
possible power source for electron devices, an electronic component can be added or removed working, without blocking the 
remaining components of a device. For example, a computer processor board and input/output (I/O) bay can be inserted in a 
rack or a cabinet, without blocking other components already installed in the rack, when power is supplied to the rack. Although 
an electronic component is connected to a device, supply of power is not received from the power source of a device until [ with 
a power monitor ] it is possible. For this reason, when the electronic component of a device is using all the available power in a 
device and an additional electronic component is added to a device, it prevents from receiving supply of power, as for a power 
monitor. Otherwise, the power source of a device cannot supply sufficient power for all electronic components, but the electrical 
potential difference of a device will descend, and all electronic components will break down by it 

[0026] A power monitor reads the power capacity in a system, and the status of each power source module, and determines the 
total available power. In case an electronic component is added to a device, a power monitor judges whether a receipt and its 
power desired value exceed the total available power for those power desired value. When there is sufficient power, the 
component to which the power monitor was newly added enables it to receive supply of power from the power source in a 
device. When there is no sufficient power, a power monitor warns the operator of a device of the failure of power, not supplying 
power to the newly added component. 

[0027] A power control system increases the availability of an electron device sharply. For example, a redundancy hot swap 
possible power source and power monitor control of power use of an electronic component enable the electron device equipped 
with two or more cabinets to maintain operating status between 99.999% of time amount. Each cabinet can have the power block 
containing two or more hot swap possible power sources and the power monitor of itself of itself, and one operating system can 
perform it with the whole electron device. A redundancy power source guarantees that a system does not crash by the power 
failure by failure of a power source. The power monitor control about power use of an electron device guarantees that a system 
does not crash by the power failure also by adding a new electron device during operation. 

[0028] Moreover, a power control system increases the dependability and the availability of an electron device sharply by 
preventing a power failure. Moreover, a power control system simplifies actuation and a maintenance of an electron device 
sharply by making it possible to add an electronic component to a device regardless of power, or to remove from a device. It is 
not necessary to pursue the power desired value and the power capacity from a power source to the various electronic 
components in a device manually, actuation is simplified, and the possibility of an error of an operator reduces the operator of a 
device. 

[0029] With reference to drawing 1 , the electron device 100 as an example using a power control system is explained here. A 
console 102 provides an electron device with an operator interface. A console 102 is a computer on the printed circuit board of 
one sheet which has at least one central control unit (CPU) and memory, and performs operating systems, such as an available 
VxWorks (brand name) real time operating system, from Wind River Systems of California Alameda, and Inc. A console 102 
enables the local to a device 100, and a remote access, adjusts the message between the electronic components in a device 100 
(192 for example, 194), controls a front panel display, and performs other general System Management Functions. 
[0030] The power monitor 104 in an electron device 100 supervises the power desired value and power capacity of a device 100. 
The power monitor 104 is based on InteKbrand name) 83930 available microcontroller from Intel Corporation of California and 
Santa Clara. The power monitor 104 is controlled by firmware which is the computer program stored in the read-only memory. 
(ROM). ROM is an electric erasable programable ROM (EEPROM) or the same device which can be updated to new firmware 
working preferably. Moreover, as for the microcontroller and firmware of the power monitor 104, the monitor of the switch of the 
front panel of temperature and an electron device 100 etc. can perform other monitor tasks in an electron device . 100. Moreover, 
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the power use in an electron device 100 is attained with the power monitor 104 so that it may explain to a detail by the 
following. 

[0031] The power to an electron device 100 is supplied by the power block 106. Power goes into a plug socket at the power 
block 106 through the AC input circuit 1 10 which makes plug connection in the electric plug 112 and code 114. in order to 
change into a direct current (DC) of 48v (bolt) which had alternating current (AC) power adjusted, and 5vDC power — a group - 

- power sources 116, 120, 122. 124, 126, and 130 are connected to the power block 106. According to the power desired value 
of an electron device 100, the power source (for example, 1 16) of the number of the arbitration of 1-8 is connectable with the 
power block 106. 48vDC(s) and 5vDC power are transmitted to the power monitor 104 with conductors 132 and 134, 
respectively. Moreover, in failure, a power source (for example, 116) also has the undervoltage monitor circuit which turns them 
OFF. When a power source (for example, 116) has failure, the power monitor 104 removes the power capacity of the power 
source (for example, 116) from the total power capacity of an electron device 100. Moreover, the power monitor 104 refuses the 
addition by the further operating status of an electronic component (192 for example, 194), and transmits the display of failure to 
a console 102. 

[0032] Power sources 116, 120, 122, 124, 126, and 130 contain respectively the discernment register and status register which 
were connected between the power monitor 104 and the power block 106 and which may be accessed by the power monitor 104 
through a conductor 136. A discernment register enables the power monitor 104 to detect existence of a power source (for 
example, 130) and a type. For this reason, the power monitor 104 can find the available total power from the power block 106 by 
detecting the number and type of a power source (for example, 130) in an electron device 100. A status register detects the 
time of the power source (for example, 130) being out of order, and removes it from the tally of the available power of an 
electron device 100. 

[0033] From the power monitor 104, power is supplied to a console 102 through the conductors 140 and 142 which transmit 
48vDC and 5vDC power. The regulator (not shown) of a console 102 is convertible for other level for which these power level is 
needed by the circuit element of a console 102. the Universal-Serial-Bus (USB) protocol which is the serial bus by which the 
console 102 was developed by the consortium of computer community — using — a group — it communicates with the power 
monitor 104 through a conductor 144. or [ that it is first initialized by the console 102 although Universal Serial Bus is used 
through an electron device 100 ] — or it is enumerated (enumerated), and if there is nothing, it will not become. 
[0034] An electronic component (192 for example, 194) is connected to an electron device 100 through the processor back 
plane 146 and input/output (I/O) back plane 150. Back planes 146 and 150 are printed wired boards which provide a right angle 
with the connection between components (192 for example, 194) by which plug connection is made at back planes 146 and 150. 
Each back planes 146 and 150 have eight slots 152-170, and 172-190, respectively. The processor module 192 to eight can be 
connected to eight slots 152-170 of the processor back plane 146, and the I/O bay 194 to eight can be connected to eight slots 
172-190 of the I/O back plane 150. A hot swap is possible for the electronic components 192 and 194, namely, when the power 
source serves as ON in the electron device 100, they can add them to back planes 146 and 150, or can remove them from back 
planes 146 and 150. 

[0035] In the electron device 100 as an example shown in drawing 1 , three processor modules 200, 202, and 204 are connected 
to slots 1 (152), 2 (154), and 3 (156) in the processor back plane 146, respectively. Each processor modules 200, 202, and 204 
include the power monitor interfaces 206, 210, and 212 and the CPU blocks 214, 216, and 220, respectively. The CPU blocks 
214, 216, and 220 include other related circuits which enable them to perform software executions, such as activation of one or 
more microprocessors, memory, and an operating system and other applications. The power monitor interfaces 206, 210, and 212 
contain a microcontroller and ROM which stores firmware and the power desired value of processor modules 200, 202, or 204. 
[0036] processor modules 200, 202, and 204 — a group — a conductor connects with the processor back plane 146. Each 
processor modules 200, 202, and 204 think 48vDC(s) and 5vDC power to be the conductors 222 and 224 of a pair, and 226 
through 230, 232, and 234, respectively. The power monitor interfaces 206, 210, and 212 operate always using 5vDC(s), when 
power is supplied to an electron device 100. Only when receiving a power enable signal from the power monitor 104 through 
conductors 236, 240, and 242, respectively, the CPU blocks 214, 216, and 220 use 48vDC, and operate, the power monitor 104 - 

- existence — existence of the processor modules 200, 202, and 204 in the processor back plane 146 is detected by supervising 
the condition of the signal in conductors 244, 246, and 250, respectively, existence — conductors 244, 246, and 250 can notify 
existence of the electronic component 192 by [. such as being because a pull-up resistor being used, ] impressing an electrical 
potential difference to conductors 244, 246, and 250. As an alternative, an existence signal may be an electrical signal of other 
arbitration with which a power monitor enables it to detect existence of the electronic component 192 in a rack. 

[0037] the power monitor 104 — existence — the case where existence of processor modules 200, 202, or 204 is detected 
through conductors 244, 246, or 250 — respectively — a conductor — the power desired value of processor modules 200, 202, 
or 204 is required through groups 252 and 254 and the USB bus on 256. the microcontroller of the power monitor interfaces 206, 
210, and 212 — the power desired value of processor modules 200, 202, or 204 — reading — the desired value — a conductor - 

- it reports to the power monitor 104 through the USB bus of groups 252, 254, and 256. When the electron device 100 has 
sufficient power to processor modules 200, 202, or 204, the power monitor 104 asserts a power enable signal through 
conductors 236, 240, and 242. vocabulary called assertion to the purpose of this explanation — a conductor — it means being 
set to the level which shows the condition that there is upper electrical potential difference. For example, asserting a power 
enable signal means that the electrical potential difference of a conductor (for example, 236) is set to the level which shows that 
an electronic component (for example, 200) can receive supply of power from an electron device 100. 

[0038] Other electrical connection between processor modules 200, 202, and 204 and the processor back plane 146 is prepared 
if needed. For example, in order to exchange information among the CPU blocks 214, 216, and 220, the Inter Integrated Circuit 
(I2C) bus developed by PhilipsSemiconductors of the Netherlands can be used. 12 C bus is a bidirectional [ which needs the 
object for data, and two conductors for / another / clock signals ] serial [ one ] bus. 

[0039] The processor back plane 146 is connected to the power monitor 104 through the conductors 260, 262, 264, 266, and 270 
which transmit a USB bus signal, an existence signal, a power enable signal, 48vDC, and 5vDC(s), respectively. As an alternative, 
48vDC and 5vDC power may be supplied to the conductor in the cabinet which does not pass the power monitor 104. Other 
electrical connection is prepared between the processor back plane 146 and the power monitor 104 if needed for an electron 
device 100. 
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[0040] In the electron device 100 as an example shown in drawing 1 , three I/O bays 280, 282, and 284 are connected to the 
slots 1 (172), 2 (174), and 3 (176) of the I/O back plane 150, respectively. Each I/O bays 280, 282, and 284 contain the power 
monitor interfaces 286, 290, and 292 and I/O blocks 294, 296, and 300, respectively. I/O blocks 294,296,300 are I/O resources, 
such as a circumference component interconnect (PCI) slot. The power monitor interfaces 286, 290, and 292 contain ROM which 
stores the power desired value of the I/O bays 280, 282, and 284. 

[0041] the I/O bays 280, 282, and 284 — a group — the conductor connects with the I/O back plane 150. Each I/O bays 280, 
282, and 284 receive 48vDC and 5vDC power through the conductor 302 of a pair, 304, 306 and 310, and 312 and 314, 
respectively. The power monitor interfaces 286, 290, and 292 operate always using 5vDC, when power is supplied to an electron 
device 100. I/O block 294,296,300 operates using 48vDC, only when a power enable signal is received from the power monitor 
104 through conductors 316, 320, and 322, respectively, the power monitor 104 — respectively — existence — existence of the 
I/O bays 280, 282, and 284 in the I/O back plane 150 is detected by supervising the condition of the signal on conductors 324 
and 326 and 330. the power monitor 104 — existence — if existence of the I/O bays 280, 282, or 284 is detected through 
conductors 324, 326, or 330 — respectively — a conductor — the power desired value of the I/O bays 280, 282, or 284 is 
required through the USB bus of groups 332, 334, and 336. the microcontroller of the I/O back plane 150 — a conductor — the 
power desired value of the I/O bays 280, 282, or 284 is read in ROM in the power monitor interfaces 286 and 290 or 292 through 
USB of groups 332, 334, or 336, and the desired value is reported to the power monitor 104. When the electron device 100 has 
sufficient power to the I/O bays 280, 282, and 284, the power monitor 104 asserts a power enable signal through conductors 
316, 320, and 332. 

[0042] Other electrical connection between the I/O bays 280, 282, and 284 and the I/O back plane 150 is prepared if needed. 
For example, in order to transmit information from I/O block 294,296,300 and them, 12 C bus can be used. Moreover, in order to 
transmit information between the CPU blocks 214, 216, and 220 and I/O blocks 294, 296, and 300, 12 C bus may be used 
between the processor back plane 146 and the I/O back plane 150. 

[0043] The I/O back plane 150 is connected to the power monitor 104 through the conductors 340, 342, 344, 346, and 350 which 
transmit a USB bus signal, an existence signal, a power enable signal, 48vDC, and 5vDC(s), respectively. Other electrical 
connection is prepared between the I/O back plane 150 and the power monitor 104 if needed [ of being based on an electron 
device 100 ]. 

[0044] Moreover, an electron device 100 also contains the breaker (breaker) which turns ON 48vDC(s) from the power block 
106, and 5vDC(s). 5vDC(s) supply power to other management circuits in a power monitor and an electron device 100 always, 
when the breaker has closed. However, 48vDC is changed through the power switch of an electron device 100 again. For this 
reason, only when both the breaker and the power switch have closed, in an electron device 100, 48vDC(s) serve as ON. A 
power switch is partially controlled by the desirable operation gestalt by the firmware in the power monitor 106. A power monitor 
will set 48vDC(s) to ON according to the condition of mentioning later, if the condition of a power switch is supervised and a 
power switch serves as ON. However, if a power switch becomes off, in the break in of power monitor firmware, or control, 
48vDC power will become nothing directly off. 

[0045] the electronic component (192 for example, 194) of an electron device 100 is explained to a detail by the following — as 
— the power monitor 104 — power enabling — only when asserting a power enable signal on conductors 236, 240, 242, 316, and 
320 and 322, 48vDC power is used. 

[0046] With reference to drawing 2 , the firmware which controls the power monitor 104 of the electron device 100 as an 
example of drawing 1 is explained here. The firmware of an electron device 100 controls power use of the electronic components 
192 and 194 in a state diagram 360 according to the condition of 18 that each of the three main conditions 362, 364, and 366 
was divided into six low order conditions 370-382. Firmware is written by the C programming language and is mainly stored in 
ROM of the power monitor 104. As an alternative, firmware may be written with the computer programming language of the 
arbitration which was suitable in order to supervise and control the power related hardware of an electron device 100. 
[0047] The vocabulary which appears in the state diagram 360 is defined as follows. V Power tally validity and all power desired 
value are known (a power tally is the difference of the total power capacity of the power block 106, the total power needed by all 
the electronic components 192 and 194 connected to the electron device 100, and **). I A power tally invalid and at least one 
power desired value are strange. N+ More than power capacity of one power source [ in / condition / power redundancy / in N+ 
and a power tally / the power block 106 ] (for example, 130) N Although N and a power tally have a power redundancy condition 
smaller than the power capacity of one power source (for example, 130) in the power block 106, it is larger than 0. N- N- and a 
power tally have a power redundancy condition smaller than 0. 

[0048] The state diagram 360 of the firmware of an electron device 100 is divided into three main system power conditions. 
48vDC power is [ in / in the 1st condition A362, i.e., a condition, / an electron device 100 ] off. In the state of [ B364 ] the 2nd 
condition, 48vDC power serves as ON and all the electronic components 192 and 194 can receive supply of 48vDC power from 
the power block 106. Although 48vDC power serves as ON in the state of [ C366 ] the 3rd condition, at least one electronic 
component (192 for example, 194) cannot receive supply of 48vDC power from the power block 106. 

[0049] There are six low order conditions 370-382 reflected in the effectiveness level and redundancy level of a power tally in 
each main conditions 362 and 364 and 366. The power tally is effective when the power monitor 104 receives power desired 
value from all the electronic components 192 and 194 in an electron device 100. The power tally is effective in the low order 
condition 1 (370), the low order condition 2 (372), and the low order condition 3 (374). The power tally is invalid when power 
desired value is not received from at least one electronic component (for example, 200) which the power monitor 104 showed 
the existence in the electron device 100 through the existence line (existence conductor) 244. The power tally is invalid in the 
low order condition 4 (376), the low order condition 5 (380), and the low order condition 6 (382). 

[0050] Three redundancy level [ of a power tally ], N+, N, and N- shows what power is available in a system in consideration of 
the need for the electronic components 192 and 194. In redundancy level N+ a power tally is more than the power of one power 
source (for example, 130). For example, when power sources 1 16-130 supply 600W respectively and six power sources 1 16-130 
are connected to the electron device 100, the total available power is 3600W. When the electronic components 192 and 194 
attached in the electron device 100 need a total of 2900W of synthesis, a power tally is equal to 3600W -2900W, i.e., 700W. A 
power tally and 700W are larger than the power of one power source (for example, 130), and 600W. Therefore, a power tally is 
redundancy level N+ Even if this is the case where one power source breaks down when one power source (for example, 130) is 
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removed from the power block 106 or, it is shown that an electron device 100 has sufficient power to all the electronic 
components 192 and 194 of an electron device 100. For this reason, when a power tally is redundancy level N+, the power 
monitor 104 makes usable power to an electronic component (for example, 200). In the low order conditions 1 (370) and 4 (376), 
the redundancy level of a power tally is N+. 

[0051] In addition, before an electronic component (for example, 200) can receive supply of 48vDC power, a power tally will be 
calculated shortly after existence of a new electronic component (for example, 200) is detected. 

[0052] On the redundancy level N, a power tally is smaller [ than the power of one power source (for example, 130) ] larger than 
0. For example, when power sources 1 16-130 supply 600W respectively and six power sources 1 16-130 are connected to the 
electron device 100, the total available power is 3600W. When the electronic components 192 and 194 attached in the electron 
device 100 need a total of 3100W of synthesis, a power tally is equal to 3600W -3100W, i.e., 500W. A power tally and 500W are 
smaller than the power of one power source (for example, 130), and 600W, and larger than 0. Therefore, a power tally is the 
redundancy level N. or [ that one power source (for example, 130) was removed although this had sufficient power to all the 
electronic components 192 and 194 of an electron device 100 ] — or when it breaks down, it means that sufficient power is lost 
For this reason, when a power tally is the redundancy level N, the power monitor 104 makes usable power to an electronic 
component (for example, 200). In the low order conditions 2 (372) and 5 (380), the redundancy level of a power tally is N. 
[0053] In redundancy level N-, a power tally is smaller than 0. For example, when power sources 1 16-130 supply 600W 
respectively and six power sources 1 16-130 are connected to the electron device 100, the total available power is 3600W. When 
the electronic components 192 and 194 attached in the electron device 100 need a total of 3900W of synthesis, a power tally is 
equal to 3600W -3900W, i.e., -300W. A power tally and -300W are smaller than zero. Therefore, a power tally is redundancy level 
N-. This shows that there is no sufficient power to all the electronic components 192 and 194 of an electron device 100. For 
this reason, when a power tally is redundancy level N- the power monitor 104 does not make power usable to an electronic 
component (for example, 200). In the low order conditions 3 (374) and 6 (382), the redundancy level of a power tally is N-. 
[0054] When the breaker (not shown) has closed in the electron device 100, 5vDC power begins to flow from the power block 
106, and supplies power to the power monitor interface (206 for example, 286) of the power monitor 104, a console 102, and the 
electronic components 192 and 194. The power block 106 begins to supply 48vDC power to the basis of control of the power 
monitor 104, and an electron device 100. or [ that as for the power monitor 104, a console 102 to an operator turns ON a power 
switch (not shown) ] — or the demand which turns ON 48vDC power is received by closing. 

[0055] Although the breaker has closed, when the power switch is open, although 5vDC has received the electron device 100, 
48vDC(s) do not receive it but its electron device 100 is in Condition A (362). Although power is supplied and the power monitor 
interface (206 for example, 286) of the power monitor 104, a console 102, and the electronic components 192 and 194 is 
operating in the Condition A (362), power is not supplied and the electronic components 192 and 194 connected to back planes 
146 and 150 are not operating. 

[0056] A power switch is closed, and when a power tally is N+ or N, 48vDC serves as ON in a rack, and reaches back planes 146 - 
and 150. When the power monitor 104 judges that there is sufficient power to the electronic components 192 and 194, they 
enable it as for the power monitor 104, to receive supply of 48vDC power from the power block 106 through back planes 146 
and 150, and an electron device 100 goes into Condition B (364). In Condition B (364), the power of 48vDC(s) was supplied to 
the rack or the cabinet and all the electronic components 192 and 194 have received supply of 48vDC power. 
[0057] When an electronic component (for example, 200) new after that is added to an electron device 100, an electron device 
100 goes into Condition C (366). There, although 48vDC still serves as ON within the rack, the newly added electronic 
component (for example, 200) cannot receive supply of 48vDC power yet. In Condition C (366), the electronic component (for 
example, 202, 204, 280, 282, 284) with which power is already supplied continues receiving supply of 48vDC power from an 
electron device 100. In the power monitor 104, the electronic component (for example, 200) to which it was newly added when 
the electron device 100 judged having sufficient power to the newly added electronic component (for example, 200) with the 
electronic components 192 and 194 with which power is already supplied enables it as for the power monitor 104, to receive 
supply of 48vDC power, and an electron device 100 returns to Condition B (364). Here, power is fully supplied to all the 
electronic components 192 and 194. 

[0058] In addition, the addition by the operating status of the electronic components 192 and 194 is possible only in the field 384 
including the conditions B (364) and C (366) of the low order conditions 1 (370) and 2 (372). The power of 48vDC(s) is supplied 
to the rack, and this operating status additional area 384 has an effective power tally, and includes only the condition that power 
redundancy level is N+ or N. Although the electronic components 192 and 194 may be added to an electron device 100 in other 
condition other than operating status additional-area 384, the electronic component (for example, 200) to which the electron 
device 100 was newly added until it went into the condition of the operating status additional area 384 does not enable it as for 
the power monitor 104, not to receive supply of 48vDC power. 

[0059] The cabinet electric power supply field 386 of a state diagram 360 where 48vDC(s) are changed to ON includes the low 
order conditions 1-6 (370-382) of all the conditions B (364) and conditions C (366). In the cabinet electric power supply field 
386, even if there are few electronic components 192 and 194, some can receive supply of 48vDC power. 
[0060] Here, the state diagram 360 explained roughly is explained more to a detail including each condition and state transition. 
It is not going to follow in order of a state transition through a state diagram 360, but it is explained from the left that each 
condition appears in a state diagram 360 in order of the right and the upper part to a pars basilaris ossis occipitalis. After 
explanation of each condition, some examples of a typical path are shown through a state diagram 360. 
[0061] Although 5vDC power is ON in the condition A1 (390), 48vDC power is off. the power monitor 104 — existence — 
existence of the installed electronic components 192 and 194 was detected through conductors 244, 246, 250, 324, 326, and 330. 
The power monitor 104 required the power desired value of each electronic components 192 and 194 through the USB buses 
252, 254, 256, 332, 334, and 336, and received them from the power monitor interfaces 206, 210, 212, 286, 290, and 292. 
Therefore, since all power desired value is known, the power tally is effective. 

[0062] Moreover, the power monitor 104 calculated the total available power from the power block 106. This is calculated by 
adding the available power from each power sources 1 16-130 of the power block 106. The available power from each power 
sources 1 16-130 reads the discernment register of each power sources 1 16-130, and is obtained by searching for the power 
rating of the predetermined type power source in firmware. Moreover, firmware reads the status register of each power sources 
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116-130, and eliminates the power source which shows failure from count of the total available power, 

[0063] And as the power monitor 104 has calculated the power tally and mentioned it above from the total available power by 
subtracting the sum total of the power desired value from the electronic components 192 and 194, the power redundancy level 
as a result is N+. The only transition 392 which comes out of a condition A1 (390) results in a condition B1 (394), it is because a 
power switch closes it so that it may require that 48vDC(s) should serve as ON within a rack, or a trigger is carried out with the 
power-on command from a console 102. 

[0064] Although 5vDC power is ON in the condition A2 (396), 48vDC power is off. Since the power monitor 104 thought that the 
power desired value of each electronic components 192 and 194 mentioned above, its power tally is effective. Power redundancy 
level is calculated as mentioned above, and as a result power redundancy level serves as N. The only transition 400 results in 
condition B-2 (402), and a trigger is carried out, when a power switch closes it so that 48vDC(s) may demand to become ON 
within a rack. 

[0065] In condition A3 (404), although 5vDC power sources are ON, 48vDC power sources are off, and the power tally is 
effective. However, it means that power redundancy level does not have sufficient power capacity for an electron device 100 to 
the electronic components 192 and 194 which are N- and were connected. Therefore, when a power switch closes so that it 
may require that 48vDC(s) should serve as ON within a rack, the planned transition 406 by which a trigger is carried out returns 
to condition A3 (404). The only approach of coming out of condition A3 (404) is because power desired value is reduced by being 
because the power capacity of an electron device 100 being increased, or removing one or more electronic components 192 and 
194. 

[0066] In condition A4 (410), although 5vDC power is ON, 48vDC power is off. The power monitor 104 has not received the 
power desired value of each electronic components 192 and 194. It has highest possibility of being because the electronic 
component (for example, 200) which was because a USB bus is the midst currently initialized by the console 102, or has 
malfunctioned not answering the demand to power desired value. Therefore, the power tally is invalid. Based on power desired 
value when an electron device 100 is upgraded at the end, as mentioned above, power redundancy level is calculated and, as a 
result power redundancy level becomes N+. The only transition 412 which comes out of condition A4 (410) results in condition 
B4 (414), and a trigger is carried out, when a power switch closes it so that 48vDC(s) may demand to become ON within a rack. 
Even if the power monitor 104 has an invalid power tally, the electronic components 192 and 194 enable it to receive supply of 
48vDC power. It is for assuming that it did not change from N+ like [ when power redundancy level was supplied at the end and 
power is supplied to an electron device 100 ]. Even if it is the case where a console 102 does not operate and the USB bus is 
not being initialized by this, it is guaranteed that an electron device 100 operates. In addition, when this is changed from the time 
of power desired value or power capacity having been supplied at the end, and power being supplied to an electron device 100, it 
will run a risk of saying that power is inadequate in an electron device 100. 

[0067] In condition A5 (416), although 5vDC power is ON, 48vDC power is off. The power tally is invalid as mentioned above 
about condition A4 (410). Power redundancy level when power is finally supplied to an electron device 100 was N. Therefore, as 
mentioned above about condition A4 (410), the power monitor 104 supplies power to an electron device 100. The only transition 
420 which comes out of condition A5 (416) results in condition B5 (422), and a trigger is carried out when a power switch closes 
it so that 48vDC(s) may demand to become ON within a rack. 

[0068] Although 5vDC power is ON in the condition A6 (424), 48vDC power is off, and the power tally is invalid as mentioned 
above about condition A4 (410). However, finally, power redundancy level when power is supplied to ah electron device 100 is N- 
, and it means that it did not have power capacity sufficient in an electron device 100 to the connected electronic components 
192 and 194. Therefore, when a power switch closes so that it may require that 48vDC(s) should serve as ON within a rack, the 
planned transition 426 by which a trigger is carried out returns to a condition A6 (424). the only approach of coming out of a 
condition A6 (424) — power redundancy level — N+ — or it is offering the effective power tally which is N. 
[0069] In the condition B1 (394), power is fully supplied to the cabinet and as it was mentioned above, it means that the 
electronic components 192 and 194 enabled it for the power monitor 104 to receive supply of 48vDC power. It goes into a 
condition B1 (394) from a condition C1 (430) by transition 432 so that it may mention later from a condition A1 (390), as 
mentioned above. The power tally is effective and power redundancy level is N+. The only transition (434) which comes out of a 
condition B1 (394) results in a condition C4 (436), and the trigger of it is carried out by addition of a new electronic component 
(for example, 200). if a new electronic component (for example, 200) is added, while the power monitor 104 will carry out the 
trigger of the change of state — existence — the existence is detected on conductors 244, 246, 250, 324, and 326 or 330. 
[0070] In condition B-2 (402), power is fully supplied to the cabinet the power tally is effective, and power redundancy level is N. 
It goes into condition B-2 (402) from a condition C2 (440) by transition 442 so that it may mention later from a condition A2 
(396), as mentioned above. The only transition 444 which comes out of condition B-2 (402) results in a condition C5 (446), and 
the trigger of it is carried out by addition of a new electronic component (for example, 200). 

[0071] In the condition B3 (450), although power is fully supplied to the cabinet and the power tally is effective, power 
redundancy level is N- Depending on the state transition by which a trigger is carried out, it does not go into a condition B3 
(450) by an addition or removal of the electronic components 192 and 194. It is for an electronic component (for example, 200) 
not to enable it not to receive supply of 48vDC power, when the power monitor 104 is [ power redundancy level ] N- If it says 
more correctly, it will go into a condition B3 (450) by the state transition (not shown) in which a trigger is carried out by change 
of the power capacity of an electron device 100. The power source (for example, 130) was removed from the power block 106, or 
failure was reported to the status register and, specifically, for the reason, the available power was removed from the total 
power capacity of an electron device 100. In the same change of the total power capacity of an electron device 100, the trigger 
of other state transitions (not shown) may be carried out. The only transition 452 which comes out of a condition B3 (450) 
results in a condition C6 (454), it is based on addition of a new electronic component (for example, 200), or a trigger is carried 
out by an addition or removal of a power source (for example, 130). 

[0072] In condition B4 (414), power is fully supplied to the cabinet the power tally is invalid, and power redundancy level is N+ 
As mentioned above, it goes into condition B4 (414) from condition A4 (410). The only transition 456 which comes out of 
condition B4 (414) results in a condition C4 (436), and the trigger of it is carried out by addition of a new electronic component 
(for example, 200). 

[0073] In condition B5 (422), power is fully supplied to the cabinet, the power tally is invalid, and power redundancy level is N. As 
http://www4.ipdl.inpitgojp/cgi-bin/tran_web_cgLejue 2007/04/05 



JP.2001-306189.A [DETAILED DESCRIPTION] 



8/1 1 ^— v 



mentioned above, it goes into condition B5 (422) from condition A5 (416). The only transition 460 which comes out of condition 
B5 (422) results in a condition C5 (446), and the trigger of rt is carried out by addition of a new electronic component (for 
example, 200). In addition, in the predetermined conditions 362, 364, or 366, other transition which is not shown in a state 
diagram 360 is possible between the low order conditions 370-382. For example, when a USB bus starts actuation and a power 
tally becomes effective, condition B5 (422) may change in other low order condition of the main conditions B (364), such as 
condition B-2 (402). 

[0074] In condition B6 (462), power is fully supplied to a cabinet, the power tally is invalid, and power redundancy level is N-. 
Depending on the state transition by which a trigger is carried out, it does not go into condition B6 (462) by an addition or 
removal of the electronic components 192 and 194. It is for an electronic component (for example, 200) not to enable it for the 
power monitor 104 not to receive supply of 48vDC power, when power redundancy level is N- If it says more correctly, it will go 
into condition B6 (462) by the state transition (not shown) in which a trigger is carried out by change of the power capacity of 
an electron device 100. The only transition 464 which comes out of condition B6 (462) results in a condition C6 (454), and the 
trigger of it is carried out by addition of a new electronic component (for example, 200). 

[0075] In the condition C1 (430), power is partially supplied to the cabinet and it means that at least one electronic components 
192 and 194 cannot receive supply of 48vDC power with the power monitor 104. The power tally is effective and power 
redundancy level is N+. It goes into a condition C1 (430) from a condition C4 (436) by transition 466 so that it may mention later. 
The only transition 432 which comes out of a condition C1 (430) results in a condition B1 (394), and when it is judged that it has 
such sufficient power capacity that the electronic component (for example, 200) to which the power monitor 104 was added at 
the end can receive supply of 48vDC power, the trigger of it is carried out. Since a condition C1 (430) is power redundancy level 
N+ this decision is made. 

[0076] In the condition C2 (440), power is partially supplied to the cabinet the power tally is effective, and power redundancy 
level is N. It goes into a condition C2 (440) from a condition C5 (446) by transition 472 so that it may mention later from a 
condition C4 (436) by transition 470. The only transition 442 which comes out of a condition C2 (440) results in condition B-2 
(402), and when it is judged that it has such sufficient power capacity that the electronic component (for example, 200) to which 
the power monitor 104 was added at the end can receive supply of 48vDC power, the trigger of it is carried out Since a 
condition C2 (440) is the power redundancy level N, this decision is made. 

[0077] Although power is partially supplied to the cabinet in the condition C3 (474) and the power tally is effective, power 
redundancy level is N- It goes into a condition C3 (474) from a condition C6 (454) by transition 480 so that it may mention later 
from a condition C5 (446) by transition 476. A trigger is carried out by supplying power so that the electronic component (for 
example, 200) to which the only transition 482 which comes out of a condition C3 (474) was added to the condition C3 (474), and 
return and it were added at the end may receive supply of 48vDC power. However, since power redundancy level is N- a 
condition C3 (474) does not have sufficient power to the electronic component (for example, 200) added at the end. Therefore, 
the only approach of coming out of a condition C3 (474) is because power capacity is added or power desired value is reduced. 
[0078] In the condition C4 (436), power is partially supplied to a cabinet, the power tally is invalid, and power redundancy level is 
N+. As mentioned above from the condition B1 (394) by transition 434, it goes into a condition C4 (436) from condition B4 (414) 
by transition 456. A trigger is carried out by supplying power so that the electronic component (for example, 200) to which the 
1st transition 484 which comes out of a condition C4 (436) was added to the condition C4 (436), and return and it were added at 
the end may receive supply of 48vDC power. In this case, the electronic component (for example, 200) added at the end was 
added after power was supplied to the cabinet. The power monitor 104 has an invalid power tally, and when an electronic 
component (for example, 200) is added after power was supplied to the cabinet, an electronic component (for example, 200) does 
not enable it not to receive supply of 48vDC power. The 2nd transition 470 which comes out of a condition C4 (436) results in a 
condition C2 (440), the electronic component (for example, 200) to which it was newly added reports the power desired value, a 
power tally is confirmed, and, as a result, the trigger of the power redundancy level is carried out by being set to N. When the 
electronic component (for example, 200) to which it was newly added reports the power desired value, and a power tally is 
confirmed by resulting in a condition C1 (430), consequently power redundancy level becomes N+ the trigger of the 3rd 
transition 466 which comes out of a condition C4 (436) is carried out 

[0079] In the condition C5 (446), power is partially supplied to a cabinet, the power tally is invalid, and power redundancy level is 
N. It goes into a condition C5 (446) from condition B5 (422) by transition 460 so that it may mention above from condition B-2 
(402) by transition 444. A trigger is carried out by supplying power so that the electronic component (for example, 200) to which 
the 1st transition 486 which comes out of a condition C5 (446) was added to the condition C5 (446), and return and it were 
added at the end can receive supply of 48vDC power. In this case, the electronic component (for example, 200) added at the end 
was added after power was supplied to the cabinet The 2nd transition 476 which comes out of a condition C5 (446) results in a 
condition C3 (474), the electronic component (for example, 200) to which it was newly added reports the power desired value, a 
power tally is confirmed, and, as a result, the trigger of the power redundancy level is carried out by becoming N-. The 3rd 
transition 472 which comes out of a condition C5 (446) results in a condition C2 (440), the electronic component (for example, 
200) to which it was newly added reports the power desired value, a power tally is confirmed, and, as a result the trigger of the 
power redundancy level is carried out by being set to N. 

[0080] Finally, in the condition C6 (454), power is partially supplied to the cabinet, the power tally is invalid, and power 
redundancy level is N- As mentioned above from the condition B3 (450) by transition 452, it goes into a condition C6 (454) from 
condition B6 (462) by transition 464. A trigger is carried out by supplying power so that the electronic component (for example, 
200) to which the 1st transition 490 which comes out of a condition C6 (454) was added to the condition C6 (454), and return 
and it were added at the end may receive supply of 48vDC power. In this case, the electronic component (for example, 200) 
added at the end was added after power was supplied to the cabinet The 2nd transition 480 which comes out of a condition C6 
(454) results in a condition C3 (474), the electronic component (for example, 200) to which it was newly added reports the power 
desired value, a power tally is confirmed, and, as a result, the trigger of the power redundancy level is carried out by becoming 
N-. 

[0081] Here, some examples of the typical path covering a state diagram 360 are shown. 5vDC power is ON, and the 1st typical 
path has an effective power tally, and is started in the condition A2 (396) that power redundancy level is N. The power switch is 
closed and 48vDC power is supplied to the cabinet It changes to condition B-2 (402) in which all the electronic components 192 
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and 194 that the condition of an electron device 100 has an effective power tally, and power redundancy level is N, and are 
attached can receive supply of 48vDC power with the power monitor 104 (400). And if the electronic component 200 is 
connected to the processor back plane 146, as for the power monitor 104, it will be detected, and a condition will change in the 
condition C5 (446) (444). There, although the condition that ail the already connected electronic components 192 and 194 can 
receive supply of 48vDC power is maintained, the newly connected electronic component 200 cannot receive supply of 48vDC 
power yet Since power desired value is not received from the electronic component 200 to which the power monitor 104 was 
newly added, the power tally is invalid and power redundancy level is still N. When power desired value is received from the 
electronic component 200 to which the power monitor 104 was newly added and there is still sufficient power capacity to the 
newly added electronic component 200, an electron device 100 changes in the condition C2 (440) (472). In the condition C2 
(440), the power tally is effective and power redundancy level is N. And the newly added electronic component 200 enables it to 
receive supply of 48vDC power from an electron device 100, and the power monitor 104 changes so that it may return to 
condition B-2 (402) (442). 

[0082] Other typical paths covering a state diagram 360 have an invalid power tally, and are started by condition [ that power 
redundancy level is N+ ] A4 (410). Since power redundancy level when power is finally supplied to an electron device 100 was N+ 
even if it was the case where the power monitor 104 had not received the power desired value of the attached electronic 
components 192 and 194, the power monitor 104 turns ON 48vDC power to a cabinet For this reason, an electron device 100 
changes to condition B4 (414) (412). There, the power tally is still invalid and power redundancy level is N+. All the electronic 
components 192 and 194 with which the power monitor 104 was attached enable it to receive supply of 48vDC power from an 
electron device 100. And when the electronic component 280 is connected to the I/O back plane 150, an electron device 100 
changes in the condition C4 (436) (456). There, although the condition that the electronic components 192 and 194 which the 
power tally is invalid, and power redundancy level is N+, and were already attached can receive supply of 48vDC power is 
maintained, the newly connected electronic component 280 cannot receive supply of 48vDC power. When the electronic 
component 280 which the USB bus was still downed or was newly connected has not reported the power desired value, the loop 
formation of the electron device 100 may be carried out by transition 484, and it may continue being in a condition C4 (436). If 
the newly connected electronic component 280 reports the power desired value, an efectron device 100 will change in the new 
condition. When power redundancy level when the electronic component 280 is newly connected serves as N, an electron device 
100 changes in the condition C2 (440) (470). There, the power tally is effective and power redundancy level is N. And the 
electronic component 280 to which the power monitor 104 was newly connected enables it to receive supply of 48vDC power, 
and it changes to condition B-2 (402) (442). 

[0083] In addition, a low order state transition is possible within main conditions (for example, the condition C (366)). For 
example, when two electronic components (200 for example, 202) are added to coincidence, an electron device 100 may follow 
the condition paths B1 (394), C4 (436), C1 (430), C4 (436), and C1 (430) to B1 (394) by transition which is not shown in a state 
diagram 360. 

[0084] Moreover, when power is supplied to the cabinet (field 386) and an electronic component (for example, 200) is added to 
an electron device 100, a power tally always becomes an invalid. This is for the power monitor 104 to sense existence of the 
electronic component 200, before receiving power desired value from the electronic component 200. 

[0085] Here, with reference to drawing 3 , it summarizes about the power on procedure. First the power breaker is closed (500) 
and 5vDC power is supplied to the electron device 100. And the power monitor 104 detects existence of the electronic 
components 192 and 194 connected to the electron device 100 (502). The power monitor 104 waits for a console 102 to initialize 
a USB bus in an electron device 100 for 1 minute using a timer (504). The power monitor 104 requires power desired value from 
the electronic components 192 and 194, and judges whether it is receivable (506). When it has sufficient power capacity in order 
that an electron device 100 may fill the power desired value if the power monitor 104 receives power desired value, the 
electronic components 192 and 194 enable it to receive supply of 48vDC power (510). When it has power capacity sufficient 
[when the power monitor 104 does not receive power desired value ] when power is finally supplied to an electron device 100, in 
order that it may fill power desired value, the electronic components 192 and 194 enable it to receive supply of 48vDC power 
(512). 

[0086] In addition, when a power tally is invalid, the power monitor 104 does not recognize the power desired value of at least 
one electronic component (for example, 200), but it is assumed that only the partial chisel is functioning even if a USB bus is 
good. When USB is not fully functioning, the power monitor 104 does not support modification of a configuration of including 
addition of an electronic component (for example, 200). The power monitor 104 is designed so that it may protect to each one 
failure. USB is in an inactive condition, when a configuration changes, two failures occur in an electron device 100, and the 
power monitor 104 may enable supply of the power in an electron device 100 exceeding the capacity of the power block 106. 
[0087] In a substitute operation gestalt an electron device 100 does not have an existence signal from the electronic 
components 192 and 194. With this operation gestalt when they transmit automatically to the power monitor 104, as for the 
power monitor 104, they detect existence of the electronic components 192 and 194 for a power desired value message through 
a USB bus to it In order to detect existence of the electronic components 192 and 194, it is required for this operation gestalt 
for the USB bus to always operate. 

[0088] With the operation gestalt of other alternatives, the element of an electron device 100 is attached in neither of rack 
which has back planes 146 and 150, but is electrically connected with other methods. For example, the element of an electron 
device 100 is held in each case, and may let an electric cable pass among them. 

[0089] The newly added electronic component (for example, 200) does not enable it not to receive supply of 48vDC power with 
the operation gestalt of other alternatives, although the power monitor 104 performs count of a power tally and power 
redundancy until it receives the instruction from a console 102. For example, the trigger of the transition 432 between a 
condition C1 (430) and a condition B1 (394) is carried out also with the instruction which enables electric power supply 
acceptance from the console 102 by decision of the power monitor that there is sufficient power capacity. First, it notifies to a 
console 102 that preparation of the power monitor 104 whose newly added electronic component (for example, 200) can receive 
supply of power was completed. And the power monitor 104 waits to order to enable a console 102 to receive supply of power to 
the power monitor 104. 

[0090] A power control system can apply a complicated computer system etc. to any efectron devices which need the sex for 
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Takayoshi, and high-reliability in a power subsystem. An electron device can include two or more power fields, when each has 
the power source and power monitor of these very thing including the rack of plurality [ device ]. The redundant power source, 
computing or an I/O component, etc. is characterized by the device in which an electric power supply is possible to each in 
which a numberof hot swaps which can carry out enlarging or contracting depending on the case where a number of hot swaps 
which can carry out enlarging or contracting are possible for an electron device are possible. 

[0091] For example, it has and depends for a power control system with reference to drawing 4 here, and the hardware of the 
easy electron device 500 is explained. An electron device 500 contains the power monitor 502 which has a microprocessor 504 
and ROM506. The set of the entity 510 of N individual in which a hot swap is [ that an electric power supply is separately 
possible and ] possible is electrically connected to the power monitor 502. The set 512 of the power source in which the hot 
swap of N+1 is possible supplies the power of 5v and 48v to an electron device 500. When other power sources (for example, 
516) break down, the additional power source 514 offers the redundancy of power. In addition, an entity 510 and a power source 
512 do not have to be carried out even if arranged and arranged within a rack. 

[0092] A power source 512 communicates with the power monitor 502 through the power monitor interface 520 with all suitable 
transmitter-receivers (522). For example, the power monitor interface 520 can transmit the N+'s1 existence signal and the 
status condition of N+1 corresponding to each power source (for example, 514) in one to the power monitor 502. The power 
monitor interface 520 may receive 48v enable signal from the power monitor 502, and the power monitor 502 can turn on and 
turn off 48v supply in an electron device 500 by it 

[0093] The hot swap possible entity (for example, 524) in which an electric power supply is possible contains the power monitor 
interface 526 and the local power monitor 530 in each each. A power monitor interface (for example, 526) shows existence of an 
entity (for example, 524) and power desired value by communicating with the power monitor 502. The local power monitor 530 
receives a receipt and the power monitor 502 to 48v enable signal for the power of 5v and 48v from a power source 512. 
Moreover, the local power monitor 530 follows an enable signal from the power monitor 502, and within an entity (for example, 
524), it changes off, and it changes or adjusts use of 48v power to ON or other electrical potential differences for which 48v is 
needed by the entity (for example, 524). 

[0094] 5v power rail 532 of an electron device 500 is connected to 5v power output, the local power monitor (for example, 530) 
in each entity (for example, 524), and the power monitor 502 of each power source (for example, 514). 48v power rail 534 of an 
electron device 500 is connected to 48v power output of each power source (for example, 514), the local power monitor (for 
example, 530) of each entity (for example, 524), and the power monitor 502. The data transfer connection 536 is connected with 
the power monitor interface (for example, 526) of each entity (for example, 524) at the power monitor 502, and the power 
desired value of each entity (for example, 524) is transmitted through it The existence bus 540 connects each power monitor 
interface (for example, 526) of an entity 510 to the power monitor 502. the existence bus 540 — each electric transmitter- 
receiver — or all suitable buses are included. The enabling bus 542 connects each local power monitor (for example, 530) of an 
entity 510 to the power monitor 502. the enabling bus 542 — each electric transmitter-receiver — or all suitable buses are 
included. 

[0095] Moreover, by communicating with the user interface 544 of arbitration, the power monitor 502 may transmit status 
information 546, and may receive a command 550. 

[0096] although this specification described the instantiation operation gestaft of this invention suitable at present to the detail, 
being able to boil the concept of this invention variously, it being embodied, being adopted by other approaches, and having the 
intention of being interpreted as including this deformation except for a claim being limited by the conventional technique should 
be understood. 

[0097] The instantiation-embodiment which becomes below from the combination of the various requirements for a configuration 
of this invention is shown. 

1. It is Approach of Managing Power in Electron Device (100) Which Has at Least One Connectabfe Component (for example, 
200). The step which calculates the total power desired value of said at least one connectable component electrically connected 
to said electron device, The step which asks for the available power level of the power source (for example, 130) connected to 
said electron device, A step [ said available power level / desired value / said / total / power ], And the approach of containing 
the step in which said at least one connectable component enables it to receive supply of power from said power source, when 
said total power desired value is said below available power level. 

2. Approach of one above-mentioned publication that step which calculates said total power desired value of said at least one 
connectable component (for example, 200) contains step which reads each at least one power desired value of said at least one 
connectable component, and step which generates said total power desired value by totaling said at least one power desired 
value. 

3. Step Which Step Which Asks for Available Power Level of Said Power Source (for example, 130) Connected to Said Electron 
Device (100) Asks for Total Power Capacity of Said Power Source, The step which asks for the distributed power level which 
has received supply from said power source with at least one connectable component (for example, 202) already connected to 
said electron device, And the approach of one above-mentioned publication containing the step which produces said available 
power level of said power source by subtracting said distributed power level from said total power capacity. 

4. Equipment for Managing Power in Electron Device (100) — it is — a. — with One or More Computer Read-out Possible 
Storages And the computer read-out possible program code stored in the computer read-out possible storage of b. 
aforementioned one or more, A code for an implication and said computer read-out possible code to read at least one power 
desired value from each of at least one electronic component (for example, 200) which operates in relation to the i. 
aforementioned electron device, ii. — by totaling said at least one power desired value from said at least one electronic 
component The code for calculating the total power desired value of said at least one electronic component, The code for 
comparing the iii. aforementioned total power desired value with the available power level from at least one power source (106) 
which operates in relation to said electron device. Equipment which contains a code for said at least one electronic component 
to receive supply of power from said at least one power source when the iv. aforementioned total power desired value is said 
below available power level. 

5. Equipment of four above-mentioned publication which calculates said available power level and contains further code for 
producing said available power level by totaling said at least one power capacity by reading at least one power capacity from at 
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least one power module (for example, 130) of said power source (106). 

6. When Said Code for Calculating Said Available Power Level Reads at Least One Status Indicator in at Least One Power 
Module (for example, 130) of Said Power Source (106) Equipment of five above-mentioned publication which contains further the 
code for subtracting said at least one power capacity of said broken power module from said available power level, including 
further the code for identifying the power module with which it is [ in said at least one power module ] out of order. 

7. At Least One Power Source Which is Power Control System for Electron Devices (100), and Has a. Available Power Capacity 
(for example, 106), b. — i. — 1st at least one receiver (for example, 260) and ii. — with the power monitor (104) containing 1st 
at least one transmitter (for example, 264) which has the 1st at least one operating state and 2nd operating state c. In relation 
to said electron device, it connects with said at least one power source electrically, at least one electronic component (for 
example, 200) which has power desired value — it is — i. — with 2nd at least one transmitter (for example, 252) electrically 
connected to the 1st receiver of said at least one power monitor ii. — at least one electronic component (for example, 200) 
containing 2nd at least one receiver (for example, 236) electrically connected to the 1st transmitter of said at least one power 
monitor — containing — d 

Said at least one electronic component receives supply of power from said at least one power source, i. (1) — (2) The 1st 
receiver of said at least one power monitor receives said power desired value from 2nd at least one transmitter of said at least 
one electronic component the sum total of the power desired value — below the sum total of the available power capacity of 
said at least one power source — it is — (3) — 1st at least one transmitter of said at least one power monitor with the 1st 
operating status which is said 1st operating state ii. (1) Said at least one electronic component does not receive supply of power 
from said at least one power source. (2) The 1st receiver of said at least one power monitor receives said power desired value 
from 2nd at least one transmitter of said at least one electronic component. Said sum total of the power desired value is larger 
than said sum total of the available power capacity of said at least one power source. (3) Power control system whose 1st at 
least one transmitter of said at least one power monitor is said 2nd operating state and with which the 2nd operating status is 
included further at leasL 

Said Power Monitor (104) Contains Further at Least One Detector (for example, 262). 8. Said at Least One Electronic 
Component (for example, 200) At least one indicator (for example, 244) is included further. The 1st operating status of said 
power control system It includes further that at least one indicator of said electronic component is electrically connected to at 
least one detector of said power monitor. The 2nd operating status of said power control system at least one indicator of said 
electronic component It includes further connecting with at least one detector of said power monitor electrically, said power 
control system — a. — said at least one electronic component Supply of power is received from said at least one power source. 
At least one indicator of the b. aforementioned electronic component It connects with at least one detector of said power 
monitor electrically, c. The 1st receiver of said at least one power monitor does not receive said power desired value from 2nd 
at least one transmitter of said at least one electronic component, d. Power control system of seven above-mentioned 
publication which has 1st at least one transmitter of said at least one power monitor in said 1st operating state and which 
includes the 3rd operating status further. 

9. Said Power Control System — a. — Said at Least One — Electronic Component (200 [ for example, ]) does not receive 
supply of power from said at least one power source (for example, 106). b. At least one indicator of said electronic component 
(244 [ for example, ]) At least one detector of said power monitor it cuts from (262 [ for example, ]) electrically — having — 
**** — c. — the power control system of eight above-mentioned publication which includes the 4th operating status further 
which has 1st at least one transmitter of said at least one power monitor in said 2nd operating state. 

10. An electronic instrument including two or more hot swap possible electronic components (192 194) electrically connected to 
at least one power source (106) which has power capacity, and said at least one power source, and a means (104) for said two 
or more hot swap possible components of the maximum number to receive supply of power from said power source, without 
exceeding said power capacity of said at least one power source (100). 

[0098] 

[Effect of the Invention] By this invention, the power control system for electron devices which has a hot swap possible 
component and a redundancy hot swap possible power source is offered. For this reason, removal and an addition of an 
electronic component are attained in the complicated large-sized rack for electronic system etc., without moreover other 
existing electronic components breaking down by the power consumption of addition of a new electronic component, with a 
system working. 
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Mco-SitUT^**. ^£<ki locotg^-^co 
*Wr< k 1 1 o<?)j& i coantWi. * i 

[ooi6i^2 owMttrru .n<tu ocom 

^ays|f-*y Mi4*fr< k 1 1 ocoiSiS*^«^co« 
tfttSlt^V). ^=5r< k i l ocoifcfi^-^cos l <o£ 

k 1 1 oco»2t03ig«3&»i9tU]B*ti*SSL, Wj 

gfico^fti 1 ?*^* ^<tiiocom^t-^co 
4"&< k 1 1 ocoil 1 toiSOTBi. £2<0l&fMK©fc:* 

COO 1 7 3 ttz. *%mt. tB#8i*«-S^3r< 

ocoTOH;:li, IMiOt.7b^7 -/rsifigS^ay^- 

*>$fc£®t & - k 6 J: 3 fc-f 6 fcM>«t£* 
tf. 

COO 1 83 *ft^OT^«:BTffi U*0tim 
C00 1 9] 

[«wco*itcojBss3 msaaxtmmi. mix. 
<tt» i-3«aapro3y*-*^h <BUtf, 19 

2, 194) £W*&18*T><>fXlO0fcliVveiBfl 
«^y^yM9 2 > l 9 4lc#LSi£fl 

Uoco«fiPIffi3yrff-*yM 92. 19414, 8 



1 0 6**£«;&<o£fc*S(t*«r k tfrs & . 

[00203 4*:. Hffifeit^KB^i, JfrP-r/vf*! 

«*t«tt$ii^aye A -^iKK0^flgrn^5^a 
-h'k. £#t\ aytfa-^aKO^Tflga-Kti. « 
W<4 x 1 0 0 kWaUT»flft4^:< k (1 1 oco 
Ifay^-^yh 2 00) co***^* 

< k fc lo«*&B***WR*fc*tf!>3- F*«?. 
it. ayea-^ttKO^rffia-h'ti, ^£<kki 
ocott^ytf-^yF 20 0) 0»6±E^ 
£ < k t 1 oco«flB#ffl££iH"4 <! k IC «fc ot^ 
<>Uo^f3y^yN (0Ui£. 2 00) co 
*WrtB#fi£ft»1-4fc^3-F£*tr. 4*:. a 

xea-^tmo«rtga-Ki±, ssm^B*®*, *^ 
x i o o tmm izMfti-z>&%< 1 1> 1 ocom 

ill (W^f/. 13 0) *^c0ffjm^TB£18^U^kJt« 
i-S^yxoa-F^tf. ifc. ayti-^faxo^r 

^<ktlocotg^ay^-^yh 
t\i, 20 0)^^<kt»loco«®(«itf, 13 
0) *^lg*<ofifc|&««t4Ck3& { TS6J:at-r&«: 
#>coa-K££L\ 

[ 0 0 2 1 1 4fc, OTfeJi^ii^ii, «ffA'>( X 1 

0 0fflco^^xXxA<:^-r4 4 l^fly^f 
Ati, fWffMWIfIttt*^r< t i 1 oco«jR 

1 06k. ^<kt locomico^ft^ (Witf. 2 

52) , ^<kt»ioco^icoi&f^ysk^2coi8^ 
«0lk**«iW:<ki loco^lcOiS<t«a (Mi 
tf. 2 36) , fei^ff^M^l OOi^jf-fS^ 
^ktiocoij^aytf-^h (Witf. 2 00) 
Srfllife*^-^! 04k, ^<kilo 
coH^ax^-^yh2 00ti, ^< k 1 1 ocont® 
1 0 6(C«5lWfc«K**iri3 0 . m^B^fS*:W1- 

^<kiloco^ay^-^yh2 0 0(i, ^ N 
^< k i 1 ocoig^t-^co^ 1 co^m^2 5 2 tfltm 

«t«a$nt^< k (, ioco^2coi*n^ cm 

tf. 2 52) k, >^<kt lOtO^^-^comicO 
i^fi^2 3 6 t1WWt««$^^< k 1 1 ocom 
2c0gfta (Mitf , 2 3 6 ) k . Ht^M^ 
XxAti. ^<kt2ow»««JB*W«. 
[00223 m cOttfflttB-Cli. ^< k 1 1 ocom 
f3y^-^/ h20 Oli. >^<ki locotSiSl 0 
6*^«^cott*&SrSttS, ^<kilOC0Ut^ ; e- 
^coSllco5<I«2 5 2(±, ^<kt loco^ay 
^-^ y h 2 0 0 co^^r < k 1 1 ocom 2 co&fl®^ 
IS^S^fS^SitL. lS^B«iO^H-ii. ^&<ki 

< k 1 1 ocoH^*-^co^< k 1 1 ocoH i co^ft 
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$2 3 6i3, minmmmizbt. 
[00 23) m2^mmmv\i. 1 1 i o<*>* 

f3y^yh200(m<H lo^flKHl 0 6 

?*>351*>3ai«2 5 2li. ^r<fcUo<o«?3y 
X h 2 0 0 «0^£ < 1 1 ocom 2 tfHMWfr 

<bi> im®3) : t-9<F>'Mtc<t{> 1 oon l <0i*ff 
«2 3 6tt, »2<3»ftMmfc**. 

[00241 ttz. wm&ixmm$. wiQ-ntt-r 
< fc t> i o^ct i o 6 1 0 0 

* ••/ h rsifgtf 3 y^-^ y h I 9 2 , 194 

ifi9sm\zwmtit. m^^i ooti. 

^ ••/ h^7 7 r^J|g3 y^-^y h 19 2, 194 

t%<. Sail 0 6frt>^j}(7)&tet:%ft?>ZttfT£ 
hko \zthtz*><?fr& 1 o 4 Mtr. 
[ 0 0 2 5 ] *•/ y7" TiTWt^ 3 h t 

Kfk* v h A 7 T^^ii £ ill £ m^r^ 

-^TQ-fe'y-t^-Kfc.fc^A^/aj^ ( I/O) U 

^aytf-^yMirAM 

te££lt=5:v\ ztotztb. t> ^ aco^ a ytf- * y 

htfr'U *.n<7>f m*iffl&h-r*x * am lt , 

itancottt^ ny^yh #-fv ^ Alz mu £ ft*: * 

y*-*y hifiimt h z\ t tz%Z . 
[00 263 S/XrArtOlWSftfc* 

[0027] ^^lyXfAll I&Ft'U Aco^im 



f8M.Mt. Qi-zyX-lyhtyl&im&l&J)*:-? 
fc3&«TigtC«. ^tW-vMt a»W*-yh^7 
^y/yXfA»f^^i*mt^ 0 5E5 

jjmizm-thwt-mwu. 

T'U AtmtthZttZX^X i> . yXfA« 
mz£ r>Z 7 7 vis 3. l&V^I h $rftlE^I) , 
[00 28] ttz. ^Tf^xXrA(i. mii^W$r^ 

i^:, ^ji^mi/Ar^i. mfjiz 
mi%% < €-T n ^ y h £ =r> U A \zmw It Mi 

=?>^ Afrhft&th z\ t ^mz-th z\ t iz x or . 
V&jU AnmifctiZtfxyTi-yA&izmzfmik 

[00 29] ;c-C01*«HL, *flWIS/*7\k£ 
LT««W^ X 1 0 0 . 
3yy-/H0 2ti, iffA'^l:^i/-;^y; 
7x-x^»S, ayv-/H0 2ti. 
l-^>4>*«»«a (CPU) 'Ji:$:^L, *'J 
7^/1^— rjtiAlameda^Wind River Systems . Inc.*^ 
A^flS&VxWorks (ffiS*) UT;^>f A^U— f 
^y/yxfAf^i/-f^ y/v-XxA^^tf-t 

V— /H 0 2ii. r^<>f^l 0 0^^7)D-^/^^3<i:C/ , ; 
*-h7?-fc*£*jm:U Wxi0 0^«f3 
y^f-^yh (WAtf 19 2. 1 9 4)^^-/^-^ 

[0030] m^NM X 1 0 0 rt^U At-^ 1 0 4 
t±, fA*>f A 1 0 0<oH:fi£#ffifc J IflSflSJteBffi 
■TS. Cfc ; t-*10 4l±, ^'J7t^-T^, Santa 
Clara^OIntel Corpora ti on A^A^Ig^r Intel 

839 30T >f ^03yhn-7tc3I^^T^&, 
18^1*-^ 104U. \)-V*y\)**V (ROM) iC 

«rn/7AiI^ROM (EE PROM) ^fcli®J 

a^wmi, ts^^-^ 1 04^7 

oayho-7fcJ:I>'7r-A7xr{l iSS^i^lS 
ffA'Ul 0 0W7oyhA'^X>( yf-cOK^ 
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3?. n.^?><>4xi0 0\Z&\ihfcnim?*?Z%ft 

-?1 0 4dJ:oTpr^tz^^ 9 
[00 3 1 3 IW^l OOfcJtt&WJtt. 

ro-y^io6(cj:oTet^^n.^. m^r? 

/l 1 2fiJ:tf3-J s l lAlzXV^y-tyhizT??- 
m-t&ACAJimi lOSr^LT, ^/n-y^l 
06*cA£. £ef£ (AC)f^i*«^48v <* 
yuh) ioas (DC) fcJ:^5vDC«^«=S»-t«fc 
y>(C. -f¥tf)tEE 116. 120. 122. 124. 1 
26. 1 30«a7Q??106l=lMK3*l*. €^ 
f^M^l OO^^^giC^T. Wo-/;i 
0 6fc«il*^8iOffiR^»<50lW (Mitf, 116) 
4 8vDCijJ:t/5 vDCm^ti. *fl 
>?il5ftl3 2. 1 3 4"Cm^^e-^l 0 4i;fE^$/l 
£. ttz. (Mitt. 1 1 6 ) *4, ttK<0*&£*;:* 
ft^**7*;:1-&^£m£^-?lI]S3i : &-f&. tftB 
(Witf, 116) fcttfcrt****^. tg^^E— ^ 1 0 
4*4. 18^rA'>f X 1 0 0<*>E1fcfi£Sa»<o*tf>fca§i 
(Witf. 116) *>«#M£Hfc*-*-*. ^73 
10 4(4, tfa^-^yh (fiJUtf, 19 

2. 1 94) nttimbrnvvmatiesu ^ 
y-/p i o 2 ta»^)«^*ja©ts. 

[00 32] 16. 1 20. 1 22. 1 24. 1 

2 6. 13 0*4. €77^-^1 04 hSTJT'n.y 
7 1 0 6kWBIt«a§ilfc»*l 3 6Sr^LT«^t 
-71 04fcJ:->TT?-feA$*tf*4. WMUi/xrt 

-*1O4 0 5 M (Witf* 1 3 0) ?)3q£;fcJ:tf:M 

104J4. ^-f/^^lOOrt^MKWiif, 13 
0) ^&t?>rr££ftai-r&^*;:J;9. f^ro^ 

7106 A^wm^^isia^^^s c t #r s s . 

j*t-?XU>-'X:?<4. WM (Mx.it. 13 0) #ttRE 

L/c^*B*£i*aju m^^xioo^*ijm*mm 

[00333 18^^-^104*^. 48vDCfcJ:r/ 
5vDC1S**fcit*6#ttl4 0. 142*^LT. 
W)ti-ay^-)Vl§2\z&&Ztih. 3yy-/H0 
20l/^il/-^ (^ii-f)ti. CfifcfcftU'U* 
3VVHH 0 2WSBS«tJ:o-CfCMIfc5ii&f6^ 
b-'OWcSCfft?**. 3>"/-/H0 2l±, ay^j.- 

XU&i-A-^y'JT/WU (USB) 7*n h 3 

/ufcfflwc, 1 4 4^^LTtE^ : e-7 1 o 

0 2\Z^XWbti£IXhtr*t*m**iX (enunerat 
ed) *Witf&6*ir\ 



[0034] tlfa^-^xh (PUlf, 192. 1 
94) (4. Tn-b y-f/ <-/ 97V— y 1 4 6&J:t/A77 
/dJTJ ( I/O) A' 7 ;ru-y 1 5 0£^LT^Pf 
AM^l 00tft«S<l&» X*f9~rv-V 146. 1 
5 0*4. A' 7 ;ri/- V 1 4 6, 1 50\Z&ft\zyy7 
ffiSLZtih. *ytf-*yh Wtti. 192. 19 

4 ) iako«a$:ii0w-s. r'jyhien^r^i>. *a 

y?7V->-146. 1 5 011 ^fil8om07 
M 5 2-1 7 OfcJ:tf 1 7 2- 1 9 OSrWti. To 
t7tA' 7 ;ri/- yl4 6^)80^07 h 1 52— 
170iCti. 8oi*C^>ro-fe'y«f^i;jL-/H9 2* 

jga-t£-i:tf"C£. i/OA'^ri/-yi 5 0^8 

O^O7M7 2-19 0Cll 8o£-CV)I/0^ 
4 1 9 4SrttfiW-*Cfc3&«T&&. ff^y^yh 

1 9 2. 1 9 4*4*-/ hX7 •/T^rc&O. -f^b^ 
m^rv A l 0 0 Kfc Ir^M^ ^ t & o T ^ I) &f 
iC. Ztlt>£'<v77l'-yi4 6. ISOKilflnLi 
/jtiM'-y7rU-yl4 6. 1 50*>^|&^-6C># 

[ 0 0 3 5 3 S 1 iZTr.i—mt LX09F?t'W * 1 0 

orte. rot'/tA'y y i 4 6iz&^x. 3 

OC0ro-t y^>-'jL-/U-2 0 0. 2 0 2. 2 0 4*** 
MtiXa y hi (152). 2(154). 3(15 

6) iz®m*ti&. #ro-t-7^y J .-/P2oo. 2 

02. 204*4. **l<ffU ^^>fy^7x-^ 
206. 2 10. 2 1 2£CPU7'n »/?2 14, 21 
6. 2 2 Ot^t?. CPU/07^2 14. 216. 
220*4. lo££*4?S8?r?4 9u7u*.y*rt. X 

tut. < ynsA+Aaxvibwro * 

-is3ye>mi3f<r)Vyh<yx7x.7*:*2.~ : s3yZ 

m7J : e-^-<>'77i-X2 0 6. 2 1 0. 2 1 

ro-fe-sftrt^A-A'20 0. 2 0 2£tt±2 04Otg 

[003 6] 70^-7^^-^20 0. 2 0 2. 2 
0 4 ti . -P^#«c(3 j:oT7Dt7tA 7 ;ri/-y 
14 6«=S«E$n&. #rotv«^A-^2 00. 

2 0 2. 2 0 4*4. ^il^*l-^<0#*2 2 2fc2 2 
4. 226i:230. 2 3 2 2 3 4 *^LT 4 8 v D 

-^206, 2 10. 2 12*4. IgffA'^lOOl: 
HS^fiH&*il6^*c*4V^-Ct 5 vDC^ffl^Tftm 
■fi. CPU7*Oy^2 14. 2 16. 220*4. 
-Pn»*2 3 6. 240. 24 2$-^LT1S^^-^l 
0 4*»<>ia^>f*-y/KI^*5iS-r4«^t^A. 4 

8vDc^m^r»fft&. istj*-^ 10 4*4, -fiqt 

#fc244. 246. 2 5 0*C*J*t-&e^«!B*^ 
rot vWitTV-y 1 
4 6*Cfc*t4rn-fe.v^^'jL-/I/2 0 0. 2 0 2. 2 



!(7) 001-306189 (P2001-306189A) 



04^«E*«a5-r&. #«3K*244. 246. 25 

oij, riur^rmK^m-rtztizx^. m&2 

44, 246. 2 50lZW££GUl\Xt&Zblz£*). US 

[00 37] fj]^10 4ll #££#24 4. 2 
4 6 £ fM 2 5 0 fCTo-t ••/ 5/^-/1/ 2 0 
0. 2 0 2ifctt2 0 4<fl£fc*fcajLfc*£. 
il&frS¥2 5 2. 2 54. 2 5 6±<0USBAA*:frl 
^0*7^7^^2 0 0. 20 2i£fi204<7> 

6. 2 10, 2 1 2^-7 4 ;p3yha-7li, TnHr 
7tt^'a-^200, 2 0 2*fctt2 04<0l6fiMi 
*4»M£aEf*»2 5 2, 2 54. 2 5 
6^USB^<X$r^LTm^ : E-^ 1 0 4fcfR£-fS. 
ISffv^^l 0 0^'rn-b-/^> ; jL-/U20 0. 2 
0 2 * £l± 2 0 4 IZ# LT+#&Cfi S: W L/C ^* * 
«frfc-*104ii. $tt236. 24 0, 242 

comizttt. rif-bfc^dfflSti. $ft±<o«E# 
*>&«JB*5rT l^/Wd-t >y b Six* C I ZW&f-t. 

ti. (Witf. 2 36) <omffi#. 

(Mitf. 2 00)^tff^X100Kt^ 
*>ftfc£»t*<r 6 i t ^tUKfliz-t h 

COO 38] U^fiUfctT. 7 , O-t7ttya-^20 
0, 2 0 2. 2 0 4fc7n-fc v-»Jv<>y?7V— ^ 1 4 6 

□ 7^2 14, 2 1 6. 2 2 0h<OfSrCtB$8££$T6 
fc#>tC . 7 y ^£>Phi 1 i psSemi conductorsJC X^Xffl 
Inter Integrated Circuit ( 1 2 C ) JiAtffc 

9u~,9 fiasco 2 oo^fc *^t^-&)K^ifn^»;r 
C00 3 9] rn-fe-y^M*"/ ;ri/-y 1 4 6te, us 

B/U(I#. «?M*-7/Mt-*. 4 8vD 

CfcJ:tf5vDC£*ft*ftiaitt-4#fc2 6 0, 2 6 
2. 264, 266. 270£:frL-C. 1g**-? 1 0 
4fc»ttS*U. ftfffcLT, 48vDCfc«t^5vD 
CC^Il 1S?7*-? 1 0 4 £i!jSLfr^**t'* v h 

rt«o»«cice^$nr t>«fc^. la^Fr^* 1 o o<o# 

^UJStT. rot7tA' 7 ;ri/-yi4 6i:1S^ 

i o 4 1 <m\zmmsmtfw. j t htih . 

[00403 01 tijrf-Wi: iTcofc?^ W * 1 0 
OtCfc^T. I/OA'-/?7 , l/-yi50mn7M 
(172), 2 (174) fcj:tf3 (176) lett. * 
3 04)1/0*4 280. 282. 2 84#fiHfc 



SfUC^i. fcl/O^ 280, 282. 284(i. 
^f<i«^-^^7i-^286. 2 9 0. 2 
92>. I/orn/^294. 296. 3 00£. £ 

I/07n-/7294. 296, 30 0li. 
3^-K-*yhffi5«« (pc i ) XD7h^i/o 
'jy-^r*5o «j*-*--f v*7x-x286, 2 

90. 292ii. 1/0*4280. 282. 284<7) 
[004 1 ] 1/0*4 280. 282. 284(i,- 

wnmmzx^x \/o>U9T\s-v\ soiz&m 

IXX^h* £1/0*4280, 282. 284li, * 
K-fn-WW»*3 0 2^:304, 306>310. 
it/3 1 2i:3 14*ttLT. 48vDCfeJ:^5vD 
cm*j£^EI>. l^ ; e-;^y^7i^286 > 2 
90. 2 9 2(i. ^ff^M^lOOCfjlM^ 
S^i^ort, 5 vDC$r£$LT!&f£-t£o I/O 
^07;294. 2 9 6. 3 0 0(i, *-7*/HI 
^#Tft.m#ft3 1 6. 32 0. 3 2 2*^LT€^ 
«r.^l04*»^«$<l«t«>*. 48vDC^ 
ffll/CBfM-*. «**-*10 4Ji, *tl?tvff&m 
#3 24. 3 2 6. 3 3 0i^)jlWjaSJiagf4; 
hllioT. I/OA' 7 ;ri/-yi 50tC*5tt£I/ 
0*4 2 8 0. 282. 2 8 4<0#££ftffi-fl>, €^7 
^E-?10 4te. #££#3 24. 3 2 6i£Ji3 3 0 
£*rLT 1/0*4 2 80. 2 8 2ifcli2 8 4<0£tfE 
^^aJtSt. filf*l»««3 3 2, 334. 336 
<7)USBAX$r*rLT 1/0*4 280. 2 8 2£fcte 
2 84^tt^5*ifi^S^fS. I/OA-y^r^-^ 
15 0^;n3yho-7li, #«e|¥3 3 2, 3 3 
4i£li3 3 6<OUS B^tf-LT^J^-rM y?7x 
-X286. 2 9 0ifcli2 9 2|*ltf)ROMA»f> I/O 
*4280, 2 8 2ifc(i2 84 0)1g;Jjg;fctfi£S8R 
0. 1fcft*-*10 4fc#LT**»fcil*^«. 
m^^^l 0 0*M/O^ 28 0. 28 2, 2 8 
4tc«LT+^«*Sr^LTV^«#, 1 
04(i^*3 16. 320. 3 3 2$r-frtTt8^>f 

[0042]^^tT. I/O<>f28 0. 28 
2. 284 b I/O/vy^TU— y 1 5 0t<?>fflc?>ttL<7) 

4, 2 96. 3 0CV a^*i<o*^ffi««rlKiS-f4 

^2 14. 2 16. 2 20i: I/orn-y^ 294, 2 
96, 3 0 0t<7>fSirffiffl5:CiS-t4^3. rn-fe-y 
tA'-v;ri/-yi4 6fc i/ovs 7 ;ri/-yi 5 0 
fccoia«:i 2 CA'^fi6ffl$<itt«fcv^ 
[004 3 3 f fL-f ilU S B^Xfg^, 
>f*-7/H». 4 8vDC^ s fcCX5 vDC^fEjtt^ 
^340, 342, 344. 346, 350$r^L 

T . Ut^^-^ 1 04ic i/OA' 7 ;ri/-y 1 50A ? 
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[0044] ttz. ^rv^Al OOii. ^7J7*n-/ 
9 1 0 6A^?)4 8 vDC^yiC-t!) 
jfitftt (7V-#) i^tr. SvDCIi. seBfrfltoTOt; 

OOrtOteW«80BUS7J$r&&^£. L*>L&# 
£>. 4 8vDCti, m-T'U 0 0O^^>f 

1 00^^X48 vDCti:^yi:^l». $?£U^&£ 
JBS-Ctt. ^TJX-f -y^Ji. &#eW:^7J*-? 1 0 6 

h» IfrLZtfh. v*rf*y t%$>t. nJi 

*-?7T-^±Tc0ltAtfzl,±®WmUz. 48v 
DCt^#ii:&*7J:&&. 
[004 53 m^r^-fxi OO^^^y^-^y h 

(Wii*. 192. \9 4) txrizzmmizm 

thX OiZ. 1 0 4tf%M *-7tvmfr2 

36. 240. 242. 316. 320. 3 2 2±r€ 
7M *-7>lfen*T+t-Vth%&\Z(r)?*-. 4 8vD 

[00463 C:cna2*r#^L. Hl^HflhLT?) 

A4 7x 1 0 OCD^J)*:-? 10 4 $r^jmi-r^ 7 r 
-A7xTl;:o^Tt£W-&. ^7^4X10 00)7 
r-A7xTii. ^03 6O{CfcV^T. 3o<7)££# 
®36 2. 3 64. 3 6 6<?>Ztl?tltf6mT&$m 
370-382li7>£j£ft£18O4#SilftoT, tg? 

7r-i,'7xT(i. crn^^sy/tMrs^nrfc 

9 . it LTm**-? 1 0 4<0ROM£telft£fll>. 
ft#£lT. 7r-^xTll IffAVXlOO^ 
m^M^-H^xT^^L^^^iCiSL^tt 

[004 7] *t^H3 6 0IC^LT^^ffli§(i. WT?> 
^«tf!5Bfl m*J7'a"/7 10 6<9& 

m^gfit. tff/^^i oo(c^$fL^-t^rco 

tg^nyTK-^yhl 9 2. \9 4\z±->X>mtZti 

zw&iit. nmxbh) . i 

<£i>i icoZjimsWttn. n + iSTJftJMtW 

N + . E7J?'J-tf. IS^ro y? 1 0 6Kiot7& lO 
<ffl£*f. 1 30 > <7)^7J^fiW±. N %f)7Z 

WN. ^7'D.y7 10 6<Cfcit 

sio^m mm. 1 30) ^m^^fiiO'h^^ 

tf. 0^0*^. N- ZDK&mtfN-. W}9 



•J-#0J:9'h£t<\ 

[00483 tg^r'^Xl 0 Oi07r-A«7xTiO^ 
S03 6Oii. 3^i^x^fi,^»:#Si|? 

0 0{^V^T48vDC^^7t^ot^ 
4. »2*>tt!BL «r*)^«JBB3 6 4-Ctt. 48vD 

M 9 2. 1 943& { fj]7U"/7 106K48vDC 

<M#BC3 6 6Tti, 4 8vDC^*^yfc^:oT^ 

19 2. 1 9 4 ) U. 187^7*0 1 0 6*^4 8 vD 

[0049] #iSttfl8362. 364. 3 6 6f*Jf:i 

tt-r 4 6 mr&vm 3 7 0- 3 8 2 . tg* 9 v 

-ii, 18?j*^:M0 4#1g^x>'^Xl0 0tCfclt£ 

mi ( 3 70) . Ta«®2 (372) fcit/Tfttf 
®3 (374) ti3V^«6T*&. m 
?J*-*1 04tf. (#£3tt) 244*1>LT 

x 1 0 0Kfc^T^^*^Uw^&< i: 
(,io^f3^-*yMlWitf. 200) 

•Hi. TftttE4 (376) . TfitK»5 (380) 
«fctrra#!S6 (382) tCfc^T*SS&T*5. 
[0050] Cfc^y-^OOfiglxI^/K N + , 
N^N-ii > Ii : 3y^yM 92 1 194<0 

<#^x*#«ir. isATMzto^xt'tKMwiSJi 

TJ^'J-U. locOSSSl 130)^m7JtUi 
TJ>^ 9 Witf, 15iHl 1 6-1 3 0*^60077 
h£&&l. 60^iBil 1 6-1 SOtWfTWA 
lO0lz£mtlT^Z®&s «fiJffl^TfW^tt3 6 0 
0 7-yh*CJ>5. »TA-fX100R:KWt^<lfc« 
i^y7tf-*ybl 9 2, 1 94^'. tt^H-2 90 0 
«7-yh*!«fct&«*. mTJ^'JHi. 360077 
h-29007 /h. f^M7 0 0 77 ht#L^. 
UET^^'J-. 7 0 07-/ Mi. (Mitf, 1 

30) COISTJ. 6007-/hJ:O^K ^^T. ^ 
JCfitt^/l^N+r*4. loots 
iH(B«itf. 130) tmjjfn*? 10 6*»4>H*$ 

t . Ut^r^M X 1 0 OliHIffA'Ul 0 OW-T^T 
6018^3 yrff-^yh 1 9 2. 1 9 4t;*tL+^H£^ 
^thZt^t. Z<T>tdt>. €7J^U-^'7l^xU 

"OPN+rAs^-. Wi*-? 1 0 4(^^3 >-^- 
(Mifcf. 200) cjttamflfcttffl^rflEi;*- 

UtTJ^UHi. Ttt«Sil (370) (3 



!(9) 001-306189 (P200 1-306 189A) 



76) KfchTft^l^A^N+^fe*, 
[00 5 1 3 Srii. »3ViK-*yh 
(PRtf. 200) tf48vDC%j)<7)m*%l1ZZ 

2 0 0) m&tftil&Ztih b*<izm&$tit. 

[00 5 2] JE*ttl*"</l/NTIi. tg^'J-tt, lo 
<9OT(0Utf. 130) fiO«^«fcO'h$<OJ:»)*S 
v\ fflitf, Ml 1 6-1 30*^60077 h£ 
6o^Ml 1 6-1 3 0#m^T^xiO 
0fc««S*uO*6flte. £filffl*Tf^*tt3 6 0 07 

y hr&i. la^x^M^ i o otixwt^ii^ia^ 3 

Vtf-*VM9 2. 1 94#t&&£ff3 1 007-yb 
ttfl*'J-Ji, 36007<yh-3 

1 007-yK -f^^SOO^ vht^L^. 

5007«/hti, lootgast (Mitf, 130) 

6007yhJ:9'h3<. 0J:9*£h. ft-? 
t'U X \ 0 0Wt^f3y^-^yh 19 2. 
if, 1 30) 3&«»*5fU:^*fe(ittttUfe«^, 

£ra#*<**th5cfc m 

^^U-**5CfittU^N-C*4ift^, ttfl*-* 1 0 
4 (ilfr?:? h (Mil*. 2 00) WSI 

«)fc*'J-li. Tffi«ffl2 (37 

2 ) fcjtf 5 (380) tiS^TTCfttt^^Ntr* 

[00 5 3] 5C£ttWOUN-rii, Ufcft 7 U -ii 0 J: 
9*3 h. 0Uif . Ml 1 6-1 3 0##*6 0 07 
•y h*$&L. 600^1 1 6-1 3 0*<1gWU 

Aioofc««siiri^»^. «f«iw^rfw^i±3 6 

0 07 >yNT£l.. Wf-T'UAl 0 0\ZM.tfVthi\tz 
«f3^-^M92. 19 4*^-^3 9 00 
7* h£#Bfc-*-*«£. tfcft5>y-tt3 6 0 07*h 
-39007/K t&*>*>-3007>vbi:^lh. 
tS^^'J-. -3007yMi. tfnj:9'h£v\ fto 

ffA'^l o o co^c <7)^- 3 h 1 9 

2. 1 94HWLT-Hh^1SWS^Ct5:^r. 

*-?l04<i. m^nytf-^yh (Witf. 2 0 

o) iztii,xv&)*m*imyL&\ ta^^u-ti. 

TftttJS3 (374) fcJl/6 (382) t*S^T3C« 
[00 54] HffA'^l OOfcfchTjfifBrtt (0^ 

1 0 6*»<offi*Uikrt>. ifcft*-*! 04. nyv-/P 
1 0 2fcJ:tWF=J ytf-^Xb 1 92. 194W1&JJ 
^-fy^7i-^ (PUlf, 206. 286) K1S 

10 6li. 1S#*-*10 
4WM»^)tit. 15*fVW*l 00K48 vDCIS^ 



0 2**6. ifcii^U-****?).** y* (HE** 
■f ) £*y«C-t*A»ifclifflt6£fcJCi9. 48 vD 

[0055] mmwtx^himhx* » f *im^ 

T^43&*48vDCtiSKoT*5^"f. tffAMXl 
0 0tt4EBA (362) fch*. «*t-^104. 3 
yy-/H 0 2ijJ: Way^y M 9 2, 19 
4^flt^t-^>f ^7i-^ (fl&Utf, 206. 28 
6 ) ti, *^3^ttte$ii«aSA ( 36 2) TWlftLX^ 
J<v77U—y 14 6. 1 SOfcftttSflfcire 
3y^yhl 92, 1 9 4(±, m>W&l&2flTfc 
6-fi&f£Lth£h. 

[00 56] «^X>f -yf-aWtWl, *#*y-a*N 
+ ifcliN?fc*#£. 48 vDC**7«y7t;:i>hT* 
yfc&O. A.„?7V-V14 6, 1 5 0fc5BaTI). 
Ht^Jt-^ 1 0 4 *s. Uf 3 y^-^y M 9 2 . 19 
4lZttLX+ftttJ)tfh&tm\Ltz®£. m**- 
7104li. ^W7;/l/-yi46, 1 5 0* 
it IXQJ) 7*n ■•/ 7 1 0 6 *>6 4 8 v D C 
Stt4 .1 J: ofcU Uff^MXlOOl^ 

USB (364) (IAS. ttffiB (364) (CfchT. 7 
v7Z fzli* -V t** h fctt 4 8 v D C $ 
^^^3^-^1^1 9 2. 194**48 
v D C1£*j<0&te$:gitT hi. 

[00 57] f«Wtefttfay*-*yh (W*. 
if. 2 0 0) tftTFf X 1 0 OilitflD^iU:^. 
Ht^r^xiOOmjWBC (366) (CAS. 

tt. 4 8vDcti^-y^rtri^yi:^o-Ch4A«. 
^l:ieiD^^:ff3y,-K-^yh (PUtf. 2 0 
0)te. i£4 8vDC«fltf>ftfc£»t*£fcJ&<-C& 
fch. «JBC (366) fcfchT. RfctffltfftlfrSfl 
Tt^ny^yN (0Ulf, 20 2. 2 04. 
2 80. 28 2. 284 ) li. Ig^T'^X 1 0 0**6 
4 8vDC*^tt»*®ta«t4. ttfrE-*104 
ii. fffAMXl 0 O^fcHflflftteSflThSiS 
^y^yM 9 2. 1 94t^tC«f^iijD5*l 
^ny.-K-^yh MIX. 200)ic^tr+^ 

zi&xztiix^zzbzmrr&t. ia^^-^io 

2 0 0 ) *M 8 v D CWl<n$&%%tth Z\ t tfX* h 
cfcofcU Ht^r^^lOOIittJBB (364) (CM 
i. ccrii, t^xn^zytf-^yh l 9 2. l 
9 4 tctt+fticfc-W&teSfrt i ^ . 

[0058] Uf3y < -K-*VM92 > 194 
^8ft«©-CWiUD(i. Tffltt® 1 ( 3 7 0 ) fc«J:^2 
(37 2) iO«B (364) i3j:(/C ( 3 6 6 ) 

tfffl«384ic*sv^^Triifir**. zn&mwm 

flnm3 8 4U. 7>v?l,Z4 8vDCmDi) { m*tl 
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M92, l9 4&.W*9MfflM3&4WW>& 

y^-^yh (fi*Utf. 2 0 0)*M8vdc^» 

[00 5 93 4 8 vDCtfXylzVmthtLX^Z, 
?S!a3 6 0^^t'^-7MK^flfc*&««3 8 6(i, #!B 
B (3 64) fctf&C ( 3 6 6 ) 60^r^)Ta«© 1 
-6 (37 0-382) £<£tf, ^tf*^tft«ft 
m&3 8 6Tte. m^n^-^V-M 9 2. 19 4<7) 
Wtfc^oW, 4 8vDCl^«$:flt5 

[00603 RS^CtBELfc&<SE3 6 0 

««©^a^^at . «!Bia 3 6 o *m lt*mw*& 

R*)n< ofrcoffll 

[00 6 1 3 «0BA1 (390) Ttt, 5vDCm?Jli 
*VX*>hbK 4 8vDC«WW7tftS. m^^:- 
?104ii. #£##244. 246. 250. 32 
4. 3 2 6. 3 3 0£rrt-LT. KSSflttTf aytf- 
^M92. 1 94<W££tfcajLfc. tfcfi*-* 1 
04li. USBAX252. 254. 2 56. 332. 
3 34. 3 3 6^Lt#«f3y^-^M9 2, 
l 9 4<0Ojg#e££#U f^-^y;7x- 
X206. 2 10. 2 1 2, 286. 290. 2 9 2^ 

[00 62] tt;fc*-*10 4Ji. ST^o-,? 
10 6*^®PJffl^Tfig«^*tHrLfe. .IfUi. 
yu y 7 1 0 6 co*tg® 116-130 6 M^Ttt 
^«*«rJnff-r4wfctJ:oTff«n4. MiSl 1 
6-1 3 0*^^f?ffl^rifi^*^ti, #tS»l 1 6-1 
3 0^aMflU^^&SBR0. 7r-A^xTCfctt4 

£>*tft. ifc. 7T-A*7x7ii. #miHl 1 6-1 3 

[00 6 33 *LT, 0 4i±, tt#«WTffi 

W'i. tHf3^1f-*yM 92, 1 9 4*^(J0m 

K/UiN+Tl)5.t!5Al (390) ££iJft0E-<O 
jSf£3 9 2(2. ttJBBl (394) 5 



<*+imthZblz£&i>\ *fctt3yy-;n 

0 2*^^)^"'7-7r>-3-7y KiZctoT hUtfSfift. 
[0 0 64 3 MIA 2 (396) 5vDCi^i 

;*yT£ft*\ 48vDC1fcfiU:*7?aft. 

9 1 o 4 u . ±a L£ J: d *c#«^ 3 ytf-* y h l 9 

2. 19 4^ttfi9E£ffl£MHrt:fc*>, S^'J-li 

ft. f^miS^JL^^MiNt^ft. i*-tf>W4 

OOtt, «B2 (4 02) 1^9. «Ui, 

•C4 8 vDC^yh^Ct $ Mc-f 4 <fc d«^3X>f 

■v^mft^icJ;oThLi#*fift 9 

[0 06 5 3 ttfflA 3 (404) Tte. 5 vDC«Bi 
*yr*ft#48vDClS«Wi*7'C&9> 
\#mxhh, LA»L^<9. ttJjJC^ttU^/WiN- 
*CJ>0. jg^^/t^H^y.-K-^yM 9 2. 194 
titUUff/N'^i o ofc+#*ifcfcgft#*§MC 
fcSStt^ft. fl!^"C. 7-/;rtt48vDC*^yt 
«Ch*5*r««ta«^>f yaffil: ft «! til* 
oTHJtfSftft. £03ft£a»4O6tt. «!BA3 

(404) fcMft. #®A3 (404) £tt ftOi-O* 

1 9 2. 1 9 4&l^^4£fcfcJ:oT*aS;M£ft 

[00 66 3 tt»A4 (4 10) Tii. 5vDCfWi 
tfyTfcftj^SvDCIg^tt*?'?**. ISfi*-* 
10411 Mf3y,-K-^yM 9 2, 1 94<7)€?7 

-/n o 2 fc:jt-9T%iHHi:$<iT ^fta^Tfcft c t t 
«fcft*\ ife«iSaaiffLTv^«^3y^-*yh (W 
2 0 0 ) 3&«B^5««cJt-r45**c(WU5:^ 

AT* ft. * 1 0 Otfft&fcAy-T-yTS 

N+fc&ft. *t<BA4 (4 10) £ififtP|-tf>a^4 1 
2te. #JBB4 (4 14) tCMO, Wi7'^rtt4 

*«WC6ii:fcJ:oTMJ/r*n4. H0j*-*1O4 
ii. fci:i1tt^^i;-*«*lS&T*oT(>. tlt^^y^- 
*yM92. 1 9 4^4 8vDC15^ffi^^ttS 
ZltfTZ&XoiZth. mil 1W3L*ttK^ 
*\ ftfcfclW r><4 ^ 1 0 Ofcttft*«tttt*llfc*« 

ft, cnic^O. ayy-;H0 2*f»flsurJs4>'fu 
S B A* £ M8 ffc L X << wfi: d ->tt. flt^-f^ ^ 

-fxioo*%m^ftc:t^«iE$nft. 

1 OOizQfim&ZiltzStfrt>$&ZZtiX\.^%&. 
>W X 1 0 0 \z ti v \XW) *^F+^T A ft 1 1 ^ 
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[0067] MA 5 (4 16) ri4. 5 vDCmtlii 
*>X'hhftlS vDC^(^7tJ.S t MA 4 
(4 1 0) \zmLX±&Ltz£o\Z. 

xhi , mmz^f^ xi oo tcm:W&&£ii*: 

^m^5L^tt^^MiNT^o^ 4 ^t, MA4 
(4 10) WI8LT±j*U:4 3i;, C^-^l 04 

14*? taM X 1 0 0 Sr&te-TI) . MA 5 ( 4 
16) ££il£te-?)2^4 2 0t4, MB 5 (4 2 2) 

fcRdt^&Jo*:*^ "/*#8!k&Cktc4oTMJ 

[00 683 MA 6 (4 24) Tti, 5vDClM 
3f>"C*^3& { 4 8vDCm^* < ^7-C*0. ^1A4 
(4 10) £WLT±$U:4 3fc:, ***»JH4» 

■ca* . sat*? tam ^ i o o icm 

CkfcKBfrf*. Kot, 7^^4 8vDC^t> 
k - k 6 J: o%~hXA v t £ d k 1 

ioth'jmi, ife@3ftttBfM2 6«, MA 
6 (424) MA6 (424) j&»<s>ifj*Di- 

[00 6 9] MB 1 (394) ?(4, **t'**v He 
ail U£Lfc4 3 
fc, 0 4#, UW-^M92, 

1 9 4 #4 8 v D CHtflfiD&&£Slt£ £ k 6 £ 
3fc:U:£k£Si*-f*. MB1 ( 394) K(4. ± 
& U: J: 3 £MA 1 (39 0) frfc*. i^iift^f 
£4 3£jro4 3 2lc4»)MCl (4 30)KA 
4. WJ -iiW^r^ 0 , «j5C*ttl^OHi N + 
■C*4 . MB 1 (394) Sffift>|-0»» ( 4 3 

4>ii. wc4 (436) t^o, *tamr&nr? 

ay*-*>h (Mltf. 200) co^WzX^XhO 
tfZtih. frfcfrVPa h 2 0 

o ) jwunsfis k . m^*-? i o 4 1±. ttJBSBfb^ 

h^'lW. #£$#244. 246. 250. 3 
24. 3 2 6i3tti3 3 0±T^«Srttaj-tS, 
[00 70] MB 2 (4 0 2) **t**-v MC 

-wtizi&jitfm ztixts o , is* * y -<4*r«re* 

0 . flfc&5L£ttU*OWiN?A5. MB 2 (402) 
£14, ±&U:4 3fcMA2 (396)K*\ ifc 
l41^«4 3£»4 4 2fc4 9«!BC2 (440) 
*<9A4.4»B2 (40 2) ^ ffi 4 4 

4ii, mc5 (446) (cso. -enti^^tg^^ 

y^r-^yh (GUI*. 2 0 0 ) tfDjfiJnfcJ^T h Utf 
[007 1 ] MB 3 (4 50) T(4. **t**-v MC 



0 s , «^5L^ttU"</K4N--eA&. MB 3 (4 5 
0) £14, tf3^-^M 9 2, 19 4i0iiSDi 
fct4Bfc£i::4oT h U #*ix£M»(;:4 oT(4A*> 
fiitt. «#e-*l 0 4#, **5CfittU</U 

00) #4 8vDC*;frZ)^$3tt$£k#r£64 
dfcUtv^Tifc*. fc->kCTfc^itf. MB 3 
(450) £14. iff^M X 1 0 0*)«A§S*>S5fl: 
fc4oTM#3ft*Ma» (EE^-f) tioTA 

4. mmz&. mm (mm. 1 30 ) mrn7 
^i06*^^fc?n^*\ £fci4XT-*-*i^x* 

*r AM X 1 0 0<&«1fc&$*&»&lfc*3*U:. «ff 
aM* 1 0 O^&m^M^&^tefc^T. flfcw 
M9f? (gRW) #hU#$*l-Ci4^. MB 3 

(450) frt>ft$,m-<OW&4 5 214, tfffiC 6 ( 4 
54) 1^9, f^^lf^y^-^yh (ffl 

itf, 20 0) <0&toUz£&i>\ ttzliMM iM£8. 
130) WBMttiliM&fcX'iXhVtfZM. 

[0072] MB4 (4 14) Tt4, ^r^h'^-yhic 

+Mz%j)tfm$tix&*). nx9v-\m®xh 

0. »5l«U^K4N+T*&. MB 4 (4 1 
4) ±^L^J:aic«t^A4 (4 10) A^A 
h« *t^B4 (4 14) *aj*Bt-^)W4 5 6t4. * 
JSC 4 (4 36) (ISO. ^iittWU^aysK-* 
yh (Mltf. 200) <F>mMz£->XY>)tfZiih. 
[007 3] «t<5B5 (422) Tli. Ht'^7M: 

0 . ftft5C«ttl^W4N-C** . MB 5 (4 22) 
Ui. ±^Uc«toC«?BA5 (416)KX4. 
1B5 (4 2 2) *^aj«.lHI— <V&&46 0J4. ffiC 
5 (446) fcSO. **U4. Iffc^fa^-^y 
h (Witf. 200) <?>m.Mz£'>Xh i J/fZtil, * 
fc. Rff^M36 2, 3 64i^i43 6 6tztJV^r, 
TM3 7 0-3 8 2^ MS3 6 0(^?KT 

fteMteL«*y-*^fc*ofc^ Mb 5 

(422) 2 (402) ^i:'^«B 

(364) <0fl&<7)Tia*aSt»LrtJ:V^ 

[0 0 74 3 MB 6 (462) Ti4, dfrt^-yhic 

u+ttizzjimtezti. ^wj-arnvh*). m 

JlXg&WMN-VbZ. MB 6 (4 62) tc 
HHtf3^-^M 9 2. 1 9 4«7)iiJni^(4l^ 

^ 1 0 4 OlS^n y;K-^y h (WliJf, 200) 
¥4 8 v D C«^<7)ft^Sra*t* k tfX Z h 4 0 \Z I 
Kc^tzfrXbZ. hntlEmzmttf. MB6 (46 
2 ) Ktt. m^rAM x 1 0 0<O«**ft^)35fkt 4 o 
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mS6 (4 6 2) *tfil>!l£-<7)^4 6 4l4. «®C6 

(4 54) l=SO. £*i«4. ^^ff3y ( -K-4yh 
(W*.if. 200) titanic j: or HJtfSiis. 

[00 7 5] ttJBCl (43 0) Ttt. **t**-y M= 
tt»*Ml=1»#ftte3flT;fcO, 
1 0 4 fcj: 0 . 1 1 1 y;K-*y h l 

9 2, 1 9 4 #4 8 vDCH£^<7)ffi*&«rStt&Ci:3& { T' 

ft^ttl/^WiN+TA*. « 1 (430) (Cti, 
ai^4J:^J=^4 6 6fcJ:oT«eBC4 (4 36) 
frhXh. W&C 1 (430) *rai^il-^»4 3 2 
14, #!BB1 (394) t=MO. «Ui. 1 
0 4#, ft^lciiJD^n^tg^ny^-^yb (0U 
if, 200) A^SvDCIfcfrAfttefrgtt&ifctf'r 
S 4ii fc'-HWrSflSStfA & fc h 'J if 
Zti& . #!BC 1 (430) tftt&JCattW^N +T 

[0 0 76 3 «JBC 2 (44 0) Tti, * + t'*«y hfc 

AO. fcflff^ttl'^/WlNTA*. «2 (4 4 
0) (3(4. »4 7 0«CJ:0«!BC4 (4 36) 
*\ i^iaat6«tdtca»4 7 2(cJ:0ttJBC5 
(44 6) fr&A*. *t«BC2 (44 0) A^ai*"*- 
<7)^4 4 2(4, *t^B2 (402) (=S9. *ft(4. 

i&fre-?i 04#, &&t=ilJn£ix*:^:?^-* 

yh (0U.I*. 2 00) #4 8vDC1&:fr<7)ffi&£3lt 
£(=HJ#**ll>, #®C2 (440) i«*3C*ttW 
[00 77] «EC 3 (4 74) TJ4. ^ftt'^-yM: 

ii«ftWt=*a#^s*iT;feO, «^^y-«^r»r 

A&#. «j5E*ttK/W4N--C**. «»C3 (4 
74) J=tt, »4 7 6i=J:0#!BC5 (446) frt> 

(454) frt>\h. tt!BC3 (474) 
*WM8 2«4, «C3 (474) KRO. <Hli4, 
g^iljD?^m^3y^-^>b (flUtf, 2 0 
0) 3&*4 8vDC«^«0«tft*SttftJ:ot*^*ft» 

fc, #!BC 3 (474) litej)X%&U*>i'tfN-'Ch 

z>tz*>. Amzmnztitzttiyx-^yh (mi 
tf. 200) tattr-HW«ft**v\ Kot, 

C3 (474) £aj*Bt-tf>#fc<i. «fl£«£iaair* 

[0 0 78] *t<BC4 (43 6) TI4, M= 

«^3C«tt^/HiN + r*4. «©C4 (436)fc 
(4. »»4 3 4l=J:0ttJBBl (394) ifc 
U±Mltz£olzm4 5 6\Zj:i)tmB4 (4 14) 



A>£>A*. «C4 (436) *&&mi<Dm&484 

*4. *mc4 (43 6) i=sio, ftafciaun* 

ii^m^^y^-^>'h (0Utf, 200)* t 48vD 

iz±^xh>j/fztih. zv®$. mmzmmtitz® 

fny,-K-^yh (PUtf, 20 0) {4, 

{4, Wj^U-«WC*0. WaysK-^h <OT 
, 2 0 0) ^tt> y M=m?jA*&&**l*:&f:: 
5IiD3*ifc«£. (flUtf, 20 

0 ) #4 8 v VC&htnmbZ&tth ZbtfTZ hXo 
iZUL&\ #&C4 (4 3 6) $ftZ>m2<7)m&47 

ot4, mc 2 (440) (c^o , *ni4, mtzizmu 

ZtltzT&Fzytf-^yh 200) #*?>m 

;«:£ffl£«§L«:&*y-£W»*=U -€-C0«r*«^3 
ft^U^/uaW=&6Cfc«=«fcoThU>y£*i£. # 
©C4 (4 36) £as$»3tf>»£4 6 6(i. «!BC 1 
(430) 1=^0. *iii4, fSfcl^nSfifcCFax 
(flUtf. 2 o o ) #<t*)itt3gjM*«£ 

#N +<=**,:£<= J: oTMJtfSft*. 
[0079] fttgC 5 (446) Ttt, t'*'v M= 

tt»#wi=*fij& s &&3i'u »^'j-(4«t^o, 

maftJ^^WiNTA*. ^®C5 (4 4 6) tC 
(4, M^4 4 4ICJ:0«B2 (402) ife 
tt±»t4J:aiC»4 6 0«=«tor«!BiB5 (4 2 
2) A*<oA&. *t^C5 (446 ) $:aj&mi^S^4 
86i4, «t<BC5 (446) tKO. fftii, *aic3S 
JnSWr^a^-^vh (Witf. 2 0 0) ^4 8 
v DCWW&&*%lih ZhffTZ hko \Z%j)Z& 
%L±oti'2><ltlz]:'?Xh i )#*tLZ>. ZCDi%£. 
&mzmaZtitz^ 3 y*-*y h (Witf. 2 0 
0 ) (4. **tf* y h*C«^A^$il^iCj|jD$K 
tz. W5 (446) *ffi^m2i0^476t4, 4^ 
®C3 (474) 1=20, «fc*=mjD$flfcl8 
fay,-K-^yh (OTitf, 20 0) 

<r\,tfN-iz%ZZtlzj:r>Th>J#*til. TOC5 
(44 6) ^^1)^3^0^4 7 2(4. 2 (44 

0) j=£0, T*i(i. ^tcajD^fi^tt^a^-* 
yh (Mitf. 20 0 ) tf*Wti9Z$fo*W£LXi& 

[00803 «C6 (454) T(4. ^fvt' 

^•yh(=(4SISWlt=«W^$tL-CfcO, 

6 (454) (=(4. a#4 5 2KJ:0ttfflB3 (45 
Q)frt>*\ ife(4±i4LfeJ:at=a»4 64t=J:0« 
SB6 (4 62) A^AS. «JBC6 (4 54) 5rtfi& 
^1^32^4 9 0(4, OTC6 (454) (zMO. Ztl 
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ti. attfcjttMftfcm^a :'*-■*>' b mitt. 2 
0 0 ) #4 8 v D Cia^flt^SrStti J: dttfl «: 

&lw&an£ftfc&?3y;i?-*yh (PUlf. 200) 

ttJBC6 (454) *iijft»2i0a»480ti. 
3(4 74) <C^D. **Ui, ^tCiiJDSii^lS^a 

y#-*yb (Witf, 20 0) tfznnxmtmm 

[0081] :CT. «JBH3 6 0Ci?fc4*flWM 

n^>t * < ->i)*>m*t. m 1 ^&stt&&sm . 5 v 
Dcc&#*y?AD. u^^u-jW^-cao. m^j 

JMttW^rt^N-CA* . *JBA 2 (396) T0H*frf 
^. 1S^3X>f -/f-tifflC^TfcO, 4 8vDCW 

hl92, 1 9 4*«ta^-^l 04tJ:048vDC 
«Jtf>£fc£»t4;: tt«B2 (40 2) 

(40 0) . * LT, a^y;fr-*yh2 
0 Otfrn-fc 7^n'7 ? tv- y 1 4 6 £&tt£*l£ 
i:, 04(i**i£»fflU «ffltttt»C5 

(446) ic»t5 ( 4 4 4 ) . ZZTli. KC&ffi 
SW^fciT^tf 19 2, 194 

200ii. i£48vDC1E;frO&&£gtt*,rfcrt f, C 
1 0 4AWv!KiEflfl£ii£^3y 
;K-*y h 2 0 0frfc«flW**WR->-ovQ:^fc 

*£-C&l>. 104WJ:iliD?^tf 

Kiifla $ ii/dS^r a ytf-* y b 2 0 0 fctf LT i 
#%1&h&*tfbh%&. VFtW x 1 0 Oli«UBC 
2(440) \zW&th (472). «!BC 2(44 
0) Ttt, TOJUHtftttTAO, «*5C«ttW^ 
iiNTAS. f LT. Cfc*-:?10 4li. ffifcicilflll 
Sftfctt^s y#-*y h 2 0 O^tK^r^M X100 
H4 8vD C»jtf>efcfc£®tS «I k £ J; die 
U #®B2 (4 02) tcR4J:aa»1-4 (44 
2) . 

[0082] « 3 6 0 izhtz h ffctf>*SW*t£» 

«®A4 (4 10) TRttfrT*. militytit: 
^y^M 9 2. 1 9 4<7)t5^3l^ii5ra^ 

i/WN+t*o^, a^^e-^ i 04ti#+t' 
* y h 4 8 v DdSjj^yCn . ceo* 



a^rA^*l 0 0fi*tltB4 (4 14) 

5 (412). t^TU:, IK^^'J-idi^S&TA 
0. fcrtft^ttl^WiN+TA*, m^^-^104 
ti. Bftlt^tfa^-^yM 92, 19 4<0 

WW-I ^100H48vDC 

-*y h 2 8 otf i /oa'../ ;ri/-yi 5 o KfiNSte 

tff/N'-i X 1 0 0««!BC 4 ( 4 3 6 ) \Z 
Wfrth (456) , rCTii. 

ff3y^-^M 9 2. 1 9 4U4 8 vDCHt^ 

lz&i&Ztit:%=F3y#-*yy280li. 48vdc 

y*yyiT^&i)\ ttzittttzizmtitztitz^iyx 
-*y h 2 8 o tf*<nWimt&*#&lx^&Mt 

£\ a-T^W^l 0 0OT4 84W-rU tm 
C4 (43 6) rAOWt*TWfitts& f **. fffcfcSHB 
Ziitzl&FFi ysK-*y b 2 8 0 ^^^Ht^S^ffi^ « 

§1-4 k . m^-rMM x i o olitffcSr&wcairr 
6. « : f3y^-*yh 2803& s *f^iz««SfU:^ 

\imC2 (44 0) fc&^tS (470). f:t 

A4. *LT, «^-^10 4li. *f3tfc»«$n^ 
*^ 3 yslf-* y h 2 8 0 *<4 8 v DCS^]«$:g 
ttS^k^T^Scfc^iCL, ttJBB2 (4 0 2) l« 
(44 2) . 

(0083] ±S^*t<B (Mitf. «t«C (36 
6) ) f*TC\ T<a«JB»*«Tffi-CA*. 2o 
OU^3y,-K-*yh (CTitf, 2 0 0. 2 0 2) m 

mzimztitzm&. m^-r/^ xiooit wb@3 

6 0fctt*3<i-e^«*fc:J:0, TOS^Bl (3 
94) , C4 (436) . CI (430) . C4 (43 
6).C 1 (4 30)*. Bl (394) tVjk^Xt 

cfcV\ 

[0 084] **t'* ,hlZl&ntf&&2tlX^ 
4^(ffl«38 6) . ff^y^-^yh (Witf, 2 
0 0 ) jW^t'^ X 1 0 0«=j6Jn§n^«^. tE^^ 

v-umzmmz%&. ztrn. «^-^io4*«. 

ay*-*y h 2 0 03&»^«^i?*fi*«K*llirc 
-e^OlS^n y#-*y h 2 0 0^)fftt$iS»-f ft^ftT 

[0085] ZZT. 03*#^t. *ttS±Ot8^t 

(500) . 5 vDCIg^m^T^M^l OOtcS^ 
^ LX . a^ : &-^10 4li. tK^r^M 
^100«=««Silfca j J t 3y.-K-*yM9 2. 19 
4*)fftt£l*aS-r& (50 2) . tg^I^-^10 4(i. 
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>f X 1 0 0 tCfcWC U S BM'X£t0»!flrrS*)£flro 
(504) . 0 4tt. f^^y^f-^yf 

192, 19 4fcttL«jK**M*U 
Sifc^-C^&^S^^JBr-f & ( 50 6). 
* 10414, 1g^S*g[^«KSi:. IffAMAlO 

LTH4*£. «f3y^M 9 2. 1 9 4#4 
8 v D C«^<50et*&*SJt5 Z b tfTZ hXoiZ-tl 
(510). €^1^-^ 1 0 4*^g*ii$:S]R^>^ 
«-?^fA>f X 1 0 Ofr\ fta^Ut^i * &&ZtL 

'C^ > tf3y,MyM92. 194#48 
vDCH^^^Srgtt^Cfc^-C^&ioic-rs (5 
12) . 

[0086] fcfe, *fl*!;-#*g»-c*4«£\ 
^-^ 104ti, >>%<bi> lo^fny^vh 

(M^tf. 200) w«*a*«i*saL-ci3^-f, u 

-*i04ii, «f 3^-*yh (Mitf, 2 00) 
10414. lo<7)ffl^(50lW«c«LT«f|-r4J:di^ 

L. *fr£-*l 04tt«;fj7ay?l 0 6^M*jfi 

ittffAMXl o oJl;fctt&€:^$&£^i::t 
£*^ima ^ &£. 

[0087] ft#<OgM0B!B£fcv vr . X 1 

0 0ii,lf3^-^M92, 194*^tf>«E 
jt#^^5=S:v\ i^mtJg!Brti, l 04 

(4. m^nyTK-^yhl 9 2. 1 94<03F£*:. **i 
£>#S77*-7 1 0 4fc«:Jjg;R®* -y-fe-yfcSi&ffj 
(C^fiL^i^ USBA*£^LTtfc£fi-f6. ^^H 
Wl:(i,tfay^/M 92, 19 4<0#£ 
tobKU s BA*#SKi&f£ LTv^«r ttf 
mx&h. 

[ 0 0 8 8 ] ffecOf^cO^^/S-Cli, tffA>( X 1 
0 0tf)g£ti> A'-y?ri/-yi4 6, 15 0£3"fS 

&mtix^z>. mm. ttT'Uxioo^m 

14. ffl«^*-;UciK$$fU -HifcflWctt&Wy- 

[0089] momvm&Bi&cte. 1 o 

4i4. *rt*!;-fcJ:tflBflft^<^S*3lff1"* 
tf. ayy-/H 0 2*^<Oft^£3flX£i'C\ Sftrt;: 
atoSflfc* : p3y#-*5'h (0U(4. 20 0) #4 
8 v D C«j«tt»Mtt4 «Z fc £ i dtcLS: 
Mitf. Wl (4 3 0) k*t<SBl (394) 

t <m<nmA 3 2 u . & t ^ d « 



i-r, 0 4«. fwrcia&asn 

^tg^^y^-^yh (Mitf, 2 o 0 ) *<*;*KO«te 
trt % h MMtf-C &fcfc=iyy-/H02 
CSKarfS. ^LT. 104J4. 3yv-;u 

1 0 2 1 0 4fcttL«fl*)*££gltS<I 

[0090] S^tly^f^li, mayfi-^ 

t^iSMtt ^ 4: "f 6 v ^fr & r ' W Xfc*f I X 

■y Ziifittib&frWMtl&l^-fb* 

GL,x^$>%&%t\ mLWj&m&&T$&. % 
[0091] fflitf. ;:Ti4ML, m^i^ 

XrA^fBifc«fcO»*^ : ?TVNM^5 0 0«^~b* 
**T£IBW4. CPt^X 5 0 014, 7^ar 
D*y^5 0 4fcJ;tfROM5 0 6£1tr£«77 : e-* 

7rsrffi^riyf^f^5l0^7hi«. m^*-? 
5 0 2fc«$tWfc*«$iiTV**. N+lW*7hX7 
vr^t-m^-t '/ N 5 1 2#, «^ t^M X 5 0 0 
l:5vfcj:tf4 8v^Mn 4 ffi<om® (0U 
if. 5 16) tfttRLfc*^ &tiwm5 1 4#*:fc 
nK^ftZmth* &*S, xyf^f^5 1 
€$(5 12*4. y>y7ftT&^T®MZtlXi>ZtL%< 
XhX^K 

[0092] ^5 1 2li. *^>«>4a^iS5fi«^ 
iOtW^-^'f y^7x-X5 2 0*-^im 
^e-^5 0 2 4:afTf& (522 ) . Mitf. 
^^fy;7x-^520li. 5 0 2t^ 

L. lO^#«aa (Witf. 5 14) tC*f*Ef-4N+ 1 

^#Sfi^-i: n+ i ioxr-^x^k * aisr* & • 

tgaSRS^^-^^ y^ 7 x-X 5 2 Ott. U^t-^ 5 
0 23&^4 8v>f*-r/Hi^SfiLrtJ:<. ^ 
IzXnXmtl^-irSO 2tf%??JUX5 0 OtCiJit 
64 8v«|ft$5ryfcJ:W7-tftCk* t T#4. 
[0093] #ffi*(;:«j§yOTA&5:* »M7 y7M 
ggxyf^f>f (Witf. 5 24 )(i. 1&})*:-94v 
^7x-X5 2 6kn-^/l/m^^-^5 3 0i:$r^ 
Ht^t-^>fy;7x-^ <0Utf. 5 26) tt. 
TO : e-^5O2i:aft-ri>-i:(c«i;0, xyf^f^ 
5 24) tfO^qttkU^SARfili:*^-, n- 
^/H5^)^-^ 5 3 Oii. M5 1 2*^ 5 vfcitM 
8viO^$r^BX0, €77 : e-^502^^48v>f ^ 
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ii. %l}*z-9 5 0 2frt>M*--r)\s^\z^TX. 
V*<*r4 (Witf, 52 A ) rtT4 8 vlMfflS 
^yi/:t^7W^, 48v*xyf^f^ (0U 
if, 5 24) (Zj:or^i:?n^ffi^mjE^^m^^ 

[0094J#m$i(eUtf. 514)^5v«^ai^ 
t, ^iyf^f^ (Mm. 5 24) i;fctf-£n-# 
y^^-^ <#Utf . 5 3 0 ) i: % 5 0 2 

i: fcti , m^T' U X 5 0 0 <n 5 v 5 3 2 A* 

«a$*i.T^4. (Witf. 5 14)c04 8v^ 

&2.yr<T4 (mm. 524)<7)n-# 
/Hfcfl*-* (BUtf , 5 3 0 ) fc . «3*-* 5 0 2 
tiZlt. m^T^VX500i048v1^Ix-;^534 
«^ti^.*xyf^f^ (Witf. 5 24) 
<7)W]±-94V97 x-A (mm. 526) 
#*-?5 0 2 fcJCii, r-^^^5 3 6*^$ 
ar^O, ZtlZftl?. #iyf^f^ (WU.Jf. 5 
24) 0)1tjim3tf£.W&mZiX&. #£^5 4 01*. 
iyf^f^ 5 1 (M 
itf. 5 26 ) 5 0 2fcI«8W-4. 

W£>ta££tf. >f*-7/l^U5 4 2te > xyf<T 
i 5 1 OtfO#n-^/HS^^-^ (WU.tf , 5 3 0 )* 

[0095]^, 5 0 212. ffiK*>a-1f 

4y?7x-x5 4 4£MfI^6C2:£J:'K Xt-* 
AtiM5 4 6 £&ftL 37V K 5 5 0 *MLT t J: 
v\ 

[0097] OTKiiV^rtt. 

l. ^<Hlo^W3y^-^yh (Mi 

*f. 200) ^ttstffA^x doo) t*Hvc«a* 
i^$iists« (Witf , 130) emnmnfii'* 



2. m&%<bi> lw®l6FJ&3y#-*yh m 

m. 200) tf)«IBB«*K***3lW>*^^^ 

iWr< 1 1 1 ocontfts^ii^ ^tf-^* c t k J: ome 

3. mne«^T^*>f^ doo) mmti&mMM 

(mm. 130) ^fflTOC&U^Mfc**** 
flfca h (mm. 202) tcJ: 0 l^eUiHA^ 

£. 

4. «^f^>rx doo) fcMvcttflsrar***) 
o^fay^^yh (ffUtf. 200) cO#*j&>j^ 

£< t & i -^«^s^e*i«as-rfcftco3- , 

iii. «ISB»33?*tt*. HWff^-f XfcBHiSL 
T»fH-*^ 3 5:< t> 1 o^tW (106) *»4>tf)«ffl?r 
gga^ UKfl t Iffif h tzM 

iv. mmn-nm^mmmmm.^^m-c 

5. fTlBiaill(106)^^<i:t>loW^ : e^a- 
/P (Mitf. 130) 3^6J^r<4:t lo«Cft***K 

«nem (io6> 1 1 1 o^ty* 

-/U < Mitf . 130) iCfcit-&^< k t 1 OiOX-r- 
^x-f yf Yy-^$:g!aiT-t(iJ:0, H<rie^<i: 

t 1 O^HJ^^i/A-ZUCO* COttKtT ir^nw^^A 
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-/l*Mf**fc*tf!>:i-K«fc:**. B^ef'JfflTBI 

u ^/i^ ^ , mum l r ^ & ^ * ^ - ^cot* 
< k i> l ■o<n^h%&*mtfh a - h * 

7. «ff^>fX (100) ffl^fi^fAtf)0 

a . m&HtiM}&*&**t'Jrt:< k i> 1 ocolM 
<«Atf. 106) k, 

b . i . k 1 1 mm i ^aia . 26 

0) 

ii. ^<fctlo^*l^»fNfciBi:»2iO»^«JB 
k**«^<ki lo*Mlll«>a«i (fltttf. 26 
4) k£*tr, ttfrE-* (104) fc, 

c. fitifit&^TAVXkRIilU jurie^$r<kiloco 

kMocom^y*-*^ («£tf, 200) r*>o 
r, 

i . m$&%< 1 t, i mniit-fcom 1 

««WCt«l$*i^iW:< k 1 ocom2co£flfc (M 
itf, 252) fc. 

ii. «y*<fcfc 1 o«***::**>» l «HM«: 

t^i:^^m< k t 1 mm2<n%im ( w 

itf, 236) k*#tr. ki locoes y;K- 

*yh (0U(f. 200) fc, 

d. 

t\ mi'j?%< t h i o<om»^m^&te£gH\ 

( 2 ) MB*Wr< fc *> 1 W^te-taM 1 co£fi$ 

ffiiE^£<fck imm?3yx-*yhcn>'j?%< 
* fiO^H*ffi?)£ff-#, WE*Wr< fc 1 1 ocofE&co 

mmimh%&<ry£ft\x?vh o . ( 3 > «rs^&< 

fc 1 1 o<o«fl*-*tf>sK:< fc 1 1 ocom l co&fHB 
ii. (l)WE^«r<fctlo«« : F3>'i|f-*yh 

a*. m&*< k i i o^«»^ia^<ofik»*stt 

T. (2) Bl^^<kt 10(018^-^^1 COS 
MM*. 1ilie^*<tt,io««^3y^-*yh(50^ 
£<fc t> lOi0^2OilSit«l*^fflB^S^li^SJi 
L, f ^^^fii0frifi^Wfrie^ ; 5:< turn 

m&%< b i 1 oco^]*_?<0^&< k i 1 ocogl 

ltftfsfw**, «rieai2«ottfWBr*4, is 2 cog® 

8. waeuwj*-^ (io4) a. ^&<kt lo^iata 

ft (Wilf . 262) Mi^< fc t 1OC0 

Hf3y#-*yh (ffUtf, 200) ii. ^£<fct>i 

oco>f y-f < y-9 mm. 244) srset-^A, mi 

-*y bcr>'Jr%< b 1 1 oco-f >-r < I-Tie* 



1\*-9<W%< b i> lo*>&ai»fcl8*Wcl»*fi 
•O^Cfcfc ^IStg^WM^rAcom2 
coMMEBKi. S9ieS^3y^-^xhco^< fc 1 1 
oco-f >r>f flifittflt-^Oil^fci l 

ocottas»fc«SlWfc»«Snt fc 

a . fjid^^r< b h 1 ocom^3 y#-*>- b*>\ file 
^< fc i 1 o<flira*^«Jtf>£t&S«t. 

b . H^em^3>^-^>'hco^< fc 1 1 oco-f yf 
4 mtl%-n*:-9n>M%< b fc 1 OCO&tt^ 

c . fiiE^&< k fc 1 ocotS^jt-^iOm 1 <7>^ft® 
A\ 1ulE^^< k i 1 ocom^3 vx-*y hco^< 
k i> iocom2^fiW^irrlfim^«*r^fiLT 

d. mie^^<k{>loco^ ; &-^^^<kt)lo 

com i ?)i*fima\ ifriewi^»^4jt«fc*6. ^3co 
«««lB*®;*tr. JbieTiea^H^W^TA. 

a. Buie^^:<ki> lo^fay^yh mt 
\f. 200) A\ «i£^< k i 1OC0M <W£tf. 10 

6) frt>'%jw&&*%irr. 

b. ^e«^3y^-^vhco^<kt loto>fyT 

-f r-^ mitt. 244) ttiE«**-^^^< 

kt loco&ttls (mttf. 262) *»/?>lttSWtHajBf5 

c. fjie^^r<kt loco^^-^co^<kilo 

<om^j*fi«#, friesB2tfo«fWBi=*&. m4co 

io. m^fi^*-r&^<k tiocotgas (106) 
k . h^^< k i> i o^«ffl«c«aiwt«a$nfca 

»C0*-yb^7-/7*srfl81S^3>'^-*yh (192. 19 
4) k , H(ji^< k & 1 o<a*»awettflM$j@ 

a y h ^sa©*^S^Wft*&«rgit& ; k 

* { T*^J:^(^^^aocO#a (104) k, *r^t;, ^ 

(100) . 
[0098] 

[mmm *mtz£<) . xvhxvvT^miy 
#-*yhbx&*v h*7v7*mmt&irr&it 

y>, ^McoSJl^ta^^TAM«07"/^^tcfc^t. 
^^AjW«Lfc4*r, LA^»r^^«^3y^- 
*y hcoiiflncoia^mttlcJ: oTffi^oKfiwo^ 3^ 
-^>-h*>'feKtSc:k^<. tfa^if-^yh^ 
* J ^iJo* < ^TB8k^l.. 

[11] ^ti^f/,*W4*"/hX77 7^I 

flg3y,-K-^y hSrfjjii^-Wk LT^t^m Acoro 
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[H23 m^ijWy^T^(^mmmvt>i. 104 nx*-? 

m3] miWJ} t &®i'A J rJ»lztitthJ*7-T •/? 106 tA^n»; 

y-y^^t7a-f^-htJ)^ 0 116. 120. 122. 124. 126. 130 %M 

[04 3 €^^^ri,<7)ft#^HW^07'n./ 192. 194 Wf-ay#-*yh 

?m~Chh> 200 . 202. 204 rnt-ytty^-^ 

Vt&0fflm 244. 246. 250 

100 VfrtWA 252. 254. 256 gfrg 

102 ayy-^ 260 . 262. 264, 266 . 270 

[01] 
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